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WHY THE AMERICAN WELDING 
SOCIETY 


(Communication to the Editor) 


Nowadays one hears a lot about 
welding of all kinds. It is becoming 
quite the rage, to express it in a slang 
expression. Many agencies are at 
work trying to develop new and im- 
proved methods. The variety of ap- 
plications is growing; and industry 
is turning to welding more and more 
for assistance in solving manufactur- 
ing problems, of simplifying produc- 
tion processes, of decreasing costs, 
and of improving quality of the prod- 
ucts. This situation sounds encour- 
aging, but, why the American Weld- 
ing Society? 

Much has been said and written 
about the purpose, activities, and 
character of the American Welding 
Society, but as yet no one has at- 
tempted to show what might have been 
the state of the art of welding had 
there never been such a body existing 
as the American Welding Society. 

Let us go back to the very begin- 
ning of fusion welding and see what 
happened before there was any such 
organization as the Society. The En- 
cyclopedia mentions the experiments 
of Bernardos and De Meritens as be- 
ing the start of any activities with 
fusion welding. These took place 
about 1880 and were not carried far 
enough to show any commercial pos- 
sibilities for these newly discovered 
phenomena. Electrical apparatus was 
not developed and commercial meth- 
ods of manufacturing welding gases 
were not known at that time. 

Nothing appears to have been done 
with fusion welding up to the time 
when the United States entered the 
war, and, from the close of the war, 
fusion welding has been making rapid 
strides. This rapid advance has 
paralleled the organization and ex- 
pansion of the American Welding So- 
ciety. Is there any connection? 

The activities of the American 


Welding Society have awakened an 
interest in welding among all the 


branches of Engineering. The ex- 
change of ideas and experiences, the 
promotion of research, and the com- 
pilation of data are some of the main 
activities which result in the advance 
of welding engineering. These things 
the American Welding Society has 
done and is doing. It represents the 
Welding Industry before the world 


and as such deserves the whole- 
hearted support of every user of 
welding. 


WILLIAM L. FRANKLIN. 





WELDING SCHOOLS 
(Communication sent to the Editor) 


J. S. Beall, President, Reall Pipe & Tank 
Corp., Portland, Oregon 


The application of electric welding 
in the different industries is rapidly 
increasing, in fact so fast that a 
dearth of good welding operators is 
confronting the welding industry. The 
results are that many poor welders 
are tried out by new purchasers of 
welding equipment and the results are 
so unsatisfactory that the purchaser 
soon throws out the equipment and 
makes up his mind that electric weld- 
ing is a failure. I think that this is 
largely true all over the United 
States. I know it is especially true in 
our territory. 

There was a time this year when 
every available electric welder of any 
consequence was employed, and there 
was room for many more. To help this 
cause our shop and two _ others 
who do considerable welding in Port- 
land, went to the expense of hiring an 
instructor, who had a small welding 
shop, to give night lessons on electric 
welding. While it was rather expen- 
sive, at the same time we turned out 
several proficient welders. They were 
good welders for the reason that the 
instructor happened to be a first-class 
chemist and metallurgist as well as a 
good welder, and with this knowledge 
he was able to give the students much 
more information about the whys and 
wherefores of welding than they 
would have learned from a man who 
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was simply a master of welding but 
not of metallurgy and chemistry. 

I believe that the American Weld- 
ing Society could do nothing of great- 
er value to its members than to assist 
in the organization and operation of 
electric welding schools at all points 
where there are authorized Sections 
of the Society. 

I believe that a reasonable expendi- 
ture of effort on the part of the So- 
ciety in conducting these schools for 
at least six months would bring im- 
portant returns, especially if the weld- 
ers were instructed by a man who was 
not only a master of welding but also 
had a knowledge of metallurgy and 
chemistry. 

I believe the manufacturers of weld- 
ing equipment could afford and would 
lend equipment for the use of training 
schools, and it would certainly be to 
their advantage. The plan would also 
have the advantage of making many 
new members for the American Weld- 
ing Society. 

I know that our company and many 
others in this section would gladly co- 
operate in every way possible in such 
a movement for Portland. 





SUGGESTIONS FOR STIMULAT- 
ING SECTION ACTIVITIES 
(Presented by President F. M. Farmer be- 
fore a conference of divisional vice-presi- 
dent and section representatives) 

1. Section Meetings 

(a) Some Sections appear to con- 
sider that it is obligatory to hold at 
least one meeting per month during 
the active season. Of course, this is 
highly desirable if there is sufficient 
interest to make that number of meet- 
ings successful. In some Sections bet- 
ter results would be obtained if fewer 
meetings were held but Special effort 
was made to make them conspicuously 
successful. In other words, five well- 
attended meetings which created in- 
terest during the year would be bet- 
ter for all concerned, both the Section 
and the National body, than eight or 
nine weak meetings. 

(b) Canvassing the activities of the 
Sections, it would appear that maxi- 
mum advantage is not taken of the 
opportunities to hold joint meetings 
with other engineering bodies in the 
same city or locality. 

(c) It is hiehly desirable to incor- 
porate as much as possible of the so- 
cial element in Section activities. One 
of the best ways of accomplishing this 
is to at least occasionally have a din- 
ner meeting, that is, a dinner preced- 
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ing the meeting. An occasional such 
evening devoted entirely to social ac- 
tivities without any technical paper 
whatever should be considered, es- 
pecially where there is sufficient local 
entertainment to make such an affair 
successful. If the Section treasury 
cannot withstand such a strain it at 
least ought to be in position to pro- 
vide the “smokes.” 

(d) Some of our Section officers 
feel, I think, that the meeting should 
always be on welding subjects. This 
is a mistake, in my opinion. The aim 
in all meetings should be to get an 
interesting speaker and, if occasion- 
ally an opportunity presents itself, to 
get a particularly interesting speaker 
on a non-welding subject it should be 
promptly embraced. 

(e) It has been suggested that “bait” 
seems to be frequently necessary in 
order to get the members to attend 
meetings. A dinner was suggested 
above. Another form of attraction is 
an inspection trip. Of course, these 
usually have to be made in the day- 
time, but if an inspection trip to some 
plant, especially where welding is 
used, can be arranged with a meeting 
following it, the result is likely to be 
a particularly successful meeting. 

(f) Another attraction which is of 
frequent aid in maintaining Section 
interest in meetings is a demonstra- 
tion. No opportunity should be over- 
looked for having demonstrations of 
processes or applications dealing with 
welding. Demonstrations not directly 
related to welding but which have an 
engineering or scientific interest would 
be perfectly justified. 

(zg) Another form of attraction is 
moving pictures. A favorite publicity 
channel with large industrial and 
trade organizations is the so-called 
educational film. Many of these prop- 
aganda films are of very high order, 
and they are put out under the best 
auspices (there are some dealing di- 
rectly with applications of welding, 
but there are many others of general 
technical interest which would be en- 
tirely appropriate to meetings of our 
Sections). For instance, the General 
Electric Company has some _ films 
showing the application of welding in 
its plants. The Department of In- 
terior, in cooperation with the Air Re- 
duction Company, has made a film 
showing the application of gas weld- 
ing. On the other hand, the Depart- 
ment of Interior, in cooperation with 
the Kennecott Copper Company, has 
introduced a most interesting film de- 
picting the story of copper from the 
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mine to the finished product. Also 
the National Carbon Company has 
prepared a film telling the story of 
graphite. 

(h) Consideration should be given 
to symposium meetings, i.e., a meet- 
ing devoted to some one aspect of the 
welding field with a number of speak- 
ers dealing briefly with various 
phases. It is suggested that such 
meetings might be best handled by a 
special committee appointed for the 
particular field concerned who would 
prepare the program, get the speak- 
ers, indicate how and where the sec- 
retary’s office is to advertise the meet- 
ing, etc. This committee need not be 
confined to Society members—get men 
in the field in question on the commit- 
tee—probably they will become inter- 
ested enough to join. 


2. Duties of Vice-Presidents 

The by-laws of the Society prescribe 
that “the five Vice-Presidents shall be 
the official representatives of the So- 
ciety in the divisions so elected. They 
are responsible for the general pio- 
motion of the Society in their divi- 
sions, that is, for the activities of the 
present Sections and the organization 
of new Sections. They are expected to 
attend as many meetings of Sections 
in their divisions as they can conveni- 
ently.” ‘ 

It is obvious that the conscientious 
carrying out of the duties imposed 
upon a vice-president involves some 
expense. Probably this expense should 
be borne at least in part by the Na- 
tional body. At the present time it is 
not feasible for the National treasury 
to defray expenses of this sort, al- 
though the matter is before the gov- 
erning bodies of the Society, and it is 
to be hoped that some provision will 
shortly be made for taking care of 
this situation. In the meantime it is 
particularly important that the sug- 
vestion discussed further below be 
kept in mind, namely, that only vice- 
presidents be nominated and elected 
to office who are in position, through 
their commercial connections, to not 
only give the necessary time to carry- 
ing out their duties but can defray 
their own expenses, or at least a part 
of them. 


3. Formal Papers 

All formal papers presented before 
Sections should be avvroved by the 
Section Meetings and Papers Commit- 
tee. The latter should consider the 
paper with due regard for the best in- 
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terests of the Society in respect to the 
quality of the material but particu- 
larly from the standpoint of commer- 
cial propaganda, that is, advertising. 
However, the Meetings and Papers 
Committee should not lean backward 
in this respect. Papers on new de- 
velopments, new applications, new 
machines, etc., should be encouraged. 
Most of such developments are nat- 
urally for commercial purposes, and 
if it were not for the commercial in- 
centive there would be very little 
progress in any applied art. 


4. Selection of Section Officers 

It would appear, upon looking over 
the field, that due regard has not been 
taken in every case of the necessity 
for selecting Section officers who can 
give the necessary time to the activi- 
ties of the Section. They should be 
men who are not only in position to 
contribute an appreciable amount of 
time and some expense but who will 
take a real interest in and carry on 
vigorously the work of the Section. 
As a rule, these conditions mean the 
selection of individuals who are asso- 
ciated with organizations having com- 
mercial interests in the welding field 
either as a manufacturer of materials 
or apparatus or as a user of the weld- 
ing process. In these cases the ser- 
vices of the officers are, in effect, con- 
tributed by their employers but such 
contribution is justified on the score 
that their activities in the Section and 
in the Society aid their business 
through the development of the weld- 
ing industry. 

It is, of course, obvious that the 
Chairman, in particular, should be a 
cooperator who has the confidence of 
everybody, is well known, and is suffi- 
ciently interested and energetic to 
take the lead. 

The members of the Section Board 
of Directors should also be men who 
not only can take the time but who 
will conscientiously attend the meet- 
ings of the Board. It is difficult to 
see how the Section can be active and 
enthusiastic if the Board of Directors 
does not set a good example. 


5. Meetings of Section Boards of Di- 
rectors. 

It is suggested that these meetings 
should be held regularly even if it is 
only once in two months. It is fur- 
ther suggested that such meetings can 
frequently be held by getting the 
Roard together for lunch. This usu- 
ally means a minimum of time and in 
convenience. 
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SECTION ACTIVITIES 


Chicago 


The January meeting was held on 
the 7th in the rooms of the Western 
Society of Engineers. J. B. Tinnon, 
manager, Rail Welding Department, 
Metal & Thermit Corporation, pre- 
sented a paper on Thermit Welding 
and described its numerous applica- 
tions and also gave a short historical 
sketch of the thermit process. Moving 
pictures were shown of the welding of 
the rudder post of a large vessel, 
which had been wrecked off Fire 
Island, N. Y. A demonstration was 
given of the welding of two pieces of 
pipe by the thermit process. 


San Francisco 


The December meeting was held on 
the 17th. R. M. Lutz, chief engineer 
of the Pacific Rolling Mill Company, 
San Francisco, presented a paper on 
“The Design and Erection of a 
Welded Structural Shop.” The paper, 
which was illustrated by slides, in- 
cluded some interesting cost data 
showing that considerable saving is 
possible by welding instead of rivet- 
ing certain steel structures. 

J. C. Bennett, who represented the 
Section at the Fall meeting of the 
Society at Buffalo, presented a report 
of his trip. 

K. V. Laird, chairman of the Sec- 
tion’s Committee on Research Work 
in connection with welds at high tem- 
peratures, gave a progress report, 
which indicated some interesting re- 
sults may be expected from this com- 
mittee in the near future. 

The next meeting of the Section 
will be held on Jan. 21. 


Western New York 


A meeting of the Section was held 
on the 11th, at which time Mr. Ernest 
Bauer, electrical engineer, U. S. Light 
& Heat Corp., Niagara Falls, pre- 
sented a review on Electric Are 
Welding. A list of the coming meet- 
ings of this Section is as follows: 

Feb. 15, 1927—Single meeting of 
the American Welding Society. 

March 15, 1927—Joint meeting of 
the American Society Civil Engineers, 
American Society Mechanical Engi- 
neers and American Welding Society. 

April 12, 1927—Joint meeting En- 
gineering Society of Buffalo and 
American Welding Society. 

May 17, 1927—American Welding 
Society will hold a single meeting. 


Pittsburgh 


A meeting of the Pittsburgh Sec- 
tion was held on Dec. 10. Mr. E. 
Wanamaker, electrical engineer, Chi- 
cago, Rock Island and Pacific Rail- 
ways Company, presented a review on 
“Welding, Personnel and Organiza- 
tions.” 


Detroit 


An unusually successful meeting of 
the Detroit Section was held on Jan. 
13. A joint meeting was arranged 
with other local Sections which are 
affiliated with the Detroit Engineer- 
ing Society. About 250 people were 
present. Mr. W. Spraragen, newly 
appointed technical secretary of the 
American Welding Society, presented 
a brief review of the origin, impor- 
tance and activities of the Society, 
together with a paper on “Some of 
the Fundamentals of Welding as Ap- 
plied to Structural Steel Welding.” A 
large number of slides of all welded 
structures were shown. 

Mr. J. H. Edwards, assistant chief 
engineer of the American Bridge Co. 
and chairman of the Structural Steel 
Welding Committee of the American 
Bureau of Welding, gave a picture of 
the possibilities of welding as applied 
to the structural field. He pointed out 
the limitations as well as the need for 
fundamental scientific data. Mr. Ed- 
wards showed a number of slides of 
the type of specimens which will be 
used by the committee in obtaining 
data. He also described the testing of 
an all welded girder by the Bureau of 
Standards. Considerable discussion 
followed the presentation of this pa- 


per. 

The Section taking advantage of 
the visit of the technical secretary. 
made strenuous efforts to enlist the 
cooperation of a large number of im- 
portant companies in taking out mem- 
berships in the American Welding 
Society. 


New York 


A joint session was arranged with 
the Local Section of the American 
Society of Mechanical Engineers on 
Jan. 4. Mr. W. L. Warner of the 
General Electric Company presented 
a paper on “Replacing Casting by 
Welded Structural Shapes in Machine 
Design.” Mr. Warner’s paper was il- 
lustrated by a number of slides show- 
ing instances where considerable sav- 
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ings had been effected by such re- 
placements. 

A series of papers were presented 
by Messrs. S. W. Miller, A. B. Kinzel, 
H. E. Rockefeller and T. W. Greene 
of the Union Carbide & Carbon Cor- 
poration and the Linde Air Products 
Company on “Design of Dished Heads 
for Pressure Vessels.” About 250 
people were in attendance at this im- 
portant meeting. 


Los Angeles 


New officers have been elected for 
this Section as follows: 

Chairman—S. Barton Brown, 1109 
Santa Fe Avenue, Los Angeles. 

Vice-Chairman—Arlan DeBurn, 1102 
Santa Fe Avenue, Los Angeles. 

Member of Executive Committee— 
W. F. Stoody, 641 North Pickering, 
Whittier, Cal. 


Secretary-Treasurer—J. Max Lee, 
420 S. An Pedro Street, Los Angeles. 


Philadelphia 


A meeting of the Philadelphia Sec- 
tion was held on Jan. 17. Mr. W. L. 
Warner of the General Electric Com- 
pany presented a paper on “Replac- 
ing Castings with Structural Shapes.’ 
This paper was illustrated by lantern 
slides. Mr. S. W. Mann of the Elec- 
tric Welder Controller Company pre- 
sented an address on “Welding Equip- 
ment and Precision Welding.” 

The February meeting will be held 
as a symposium to “Riveting and 
Welding of Structural Steel.” A large 
number of important speakers have 
been secured, who are famiiiar with 
both riveting and welding of struc- 
tural steel. 


EMPLOYMENT SERVICE BULLETIN 


Opportunities.—The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 


in the BULLETIN. 


Services Available-—Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
bers. Announcements will not be repeated except upon request received after 
an interval of three months; during this period, names and records will re- 


main in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society's 
Office not later than the thirtieth of the month if publication in the following 
issue is desired. ALL REPLIES should be addressed to the number indicated 
in each case and mailed to Society headquarters. 


SERVICES AVAILABLE 


A-51. All around Oxy-Acetylene and Electric Welder desires position. Have 
had 10 years’ experience as oxy-acetylene welder and three years’ experience 
as electric welder. Have worked for National Sugar Refining Company and 


Fletcher’s Ship Yard. 


A-52. Oxy-Acetylene and Electric Welder desires position. Have worked 
on high pressure water boilers, stills, pipe lines for over five years. Capable of 


handling all sorts of repair work. 


_ A-53. Electric Welder desires position, Have had eight years’ experience 
in general repair and production work, including two years of own business. 


Can submit references. 


A-54. Oxy-Acetylene and Electric Welder desires position. Have had six 
years’ experience as oxy-acetylene welder on pipe work, boiler work and repair 
work. Fully experienced to qualify for a position in any branch of oxy- 
acetylene welding. Also one year electric welding on boiler work. 









Pipe Welding* 
J. F. LINCOLN + 


The subject of my paper is the automatic are welding of pipe and 
the hand welding of field joints for the construction of pipe line. 

Because of a number of reasons, this application of welding has 
many advantages over previous methods of accomplishing the same 
purpose. The previous methods of doing this job insofar as steel 
pipe is concerned, was by riveting, or the lock bar process, or the 
hammer weld process, which has been used for a number of years. 

Comparing arc welded pipe with these other methods there is a 
very considerable saving not only in first cost but also in the success 
of the pipe itself in favor of the arc welded line. These savings are 
caused by the following facts: 

The arc welded joint can always be made practically as strong as 
the original metal itself—in fact, there will be no more variation in 
an automatic machine-made weld than in the steel going into the 
pipe itself. Since it is self-evidently impossible to make a riveted 
joint anything like as strong as the plate, there is a tremendous 
advantage just from the added strength which the welded joint 
gives, or, putting it another way, if the same amount of strength is 
to be obtained, it is self-evident that a lighter steel plate can be used 
for the welding than would be used for the riveting. This in itself 
is a very considerable saving. There is also the added saving in 
that the interior of the pipe is smooth and does not offer resistance 
to the flowing liquid. This means that for the same capacity for 
carrying liquid, a pipe approximately 10 per cent smaller in diam- 
eter, made of welded steel, can be used compared with one made 
with rivets. An added advantage is the fact that, in welding to- 
gether the sections to make a continuous line, the welded pipe 
lends itself to joining very much better than the riveted pipe be- 
cause of the offset at the point of riveting, and because of the fact 
that the wall will be the same thickness in all cases with welding, 
while it is double in thickness with riveting at certain points. Be- 
cause of all these facts it is safe to say that pipe lines can be made 
of the same strength out of welded steel for not more than 65 per 
cent of the cost of riveted. The economics of this situation, of 
course, would eliminate the riveted construction. 

When this method is compared to the lock bar process we find 
that the saving in cost is again in about the same proportion in 
favor of the welded process, although the interior of the pipe made 
by the lock bar process is smooth. However, there is considerably 
more difficulty in joining the ends together because of the presence 
of the bar. 

Compared with hammer weld, it is self-evident that the arc 


*Presented at the December, 1£26, meeting, New York Section, A. W. S. 
+Vice-president, Lincoln Electric Company. 


8 











ee ae 








1927] PIPE WELDING 9 


welded pipe is a very small fraction of the cost of hammer weld. 
For this reason the hammer weld pipe is not even considered in 
most cases of pipe lines because of its very great expense. 

As is true of all news methods of doing any work, the engineers 
who have been grounded in the ancient methods of doing things 
will, of course, always object to it not because it is fundamentally 
right or wrong, but because it is different. If we fully appreciated 
how much this standpat idea rules our lives, we perhaps can feel 
a good deal more generous in our thoughts of the engineers who 
have, without exception, condemned every forward step that has 
ever taken place in the mechanical arts. Our histories are full of 
the fact that all the best engineers scoffed at the steamboat, the 
railroad, the steam engine, the cotton gin, the sewing machine, the 
automobile, concrete, high speed steel, and mass production. In 
fact, I think that all of us here can well remember the reaction to 








Fig. 1. Testing machine with some hammers down. (These 19 Ib. hammers hav 
handles of adjustable length. They are tripped one at a time by attendants.) 


the first automobiles and I think a good many of you now can 
perhaps remember the poetry which was so familiar along with the 
Mother Goose rhymes about “Darius Green and his flying machine.” 
It is not my idea to say that any suggested departure is good 
because it is new. It is my idea, however, to say that every new 
departure is always looked at with a great deal of doubt by the 
people who should be leaders in that particular field. Therefore, 
it is not to be wondered at that almost without exception, every 
consulting engineer, every designing engineer, and every steel 
engineer, can tell you one thousand reasons why arc welding of 
pipe is a poor proposition. I will agree with all of these objections 
without exception. There is only one reason why pipe should be 
welded and that is because it is better and cheaper. 
Perhaps some of the history in connection with a very large pipe 
line which is now being fabricated and put into the ground would 
be of interest. The Bay cities on the West Coast, including Oak- 
land, Berkeley, Alameda, and a number of the smaller towns around 
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San Francisco Bay, have a real problem (as has every other large 
city in California), in connection with the provision of water. It 
is necessary for the Bay cities to go approximately ninety miles 
in order to get a water supply which is adequate. The transporting 
of sufficient water for two million people through an aqueduct over 
ninety miles distance over mountains and valleys, is not the easiest 
job that can be thought of. It means a pipe line of considerable 
proportions and one in which the level will vary considerably. 
Therefore, in some cases there will be a positive pressure running 
somewhere in the neighborhood of 200 pounds, and in other places 








Fig. 2 Welding machine in operation (Note heavy bars in mandrel 
prevent warping of plates due to heat of welding.) 


a vacuum sufficient so that collapse of the pipe is a real problem. 
Because of these facts a good deal of thought was put on the 
Mokelumne River project for this aqueduct. 

It was expected, of course, that the pipe line would be riveted 
because that was the way most pipe lines were made before. In fact, 
the concern which was the largest on the Coast and the one which 
thought the job would be theirs, had already, I understand, built 
a rather large plant for the doing of this work and other work of 
a similar nature, and had already added into their bids the cost of 
this plant. A very much smaller concern, The Steel Tank & Pipe 
Company, however, were perfectly well aware that if the job were 
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riveted there would be no possibility of anybody else bidding 
on it than the large organization mentioned. They, therefore, after 
a considerable amount of dickering with The Lincoln Electric Com- 
pany, decided to bid on this pipe welded. 

It speaks well for the engineers on the West Coast, and for the 
manufacturers on the West Coast who contracted for this job, that 
they had enough foresight te appreciate the advantages that are 
welding would give them, and the courage after they had seen these 
advantages, to accept them. I doubt if the same courage and fore- 
sight would be found in any other part of the country. 

The job was finally let welded, with a saving on the pipe line 
itself, of somewhere in excess of $4,000,000. When it is understood 
that into the cost of welded pipe must go in this case the cost of 








Fig. 3 Assembling 65 in. pipe sections. (The halves are “tacked” together by welding 
until they can be delivered to the welding machines.) 


all the special machinery for making this pipe, it can be well under- 
stood what the difference in fabrication cost was. 

The scheme for making this pipe was first of all to plane the 
sheets (which are 30 ft. long by approximately 100 in. wide), so 
that the edges are straight and parallel. The sheet is then run 
in the long direction through breaking rolls to turn up the edges 
to the proper radius. The whole sheet is then put into a bending 
roll and formed into a half circle. Two of these half circles are 
put into a jig and fitted together. Tack welding is used for joining 
these temporarily to carry them from the assembling jig to the 
welding machine. 

Nine automatic carbon arc welding machines were designed by 
our company and built for this job. Each of these will weld steel 
from 1, in. to % in. in thickness. These seams are put into these 
machines and welded alternately. The currents used are approx- 
imately 700 amp., the speeds made on %% in. metal being approx- 
imately 30 ft. per hour; on 1% in. approximately 17 ft. per hour; 
on % in. approximately 14 ft. per hour. This weld is made with 
a bead on each side, although the welding is done from one side 
only. The carbon arc used has a crater which digs clear through 
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the steel and melts the two edges together with the filling material 
so that a bead is formed both on the underside and at the point of 
weld also. There is no V-ing of the weld—in fact, the plates are 
butted together so that at no place anywhere in the weld is the gap 
between them over ';,¢ in. 

After these pipes are completed they are put into a testing ma- 


chine where at first sufficient pressure was put on to bring them 


to within 10 per cent of the elastic limits of the steel. At this point 
they were sledged on every foot of weld with 19 lb. sledges. This 
continued for some time until one of the sections went into the 








Fig. 4. Spiral wrapping machine in the vard (A car carrying the roll of covering 


and the heating kettle containing the “dip” moves along the rails as the pipe is slowly 
rotated. ) 


machine and when the pressure was put on, it expanded sufficiently 
so that the length of the sheets going into it had been increased 
by 12 in. It was found out that this was caused by variation in 
the yield point of the steel itself, so that while it was supposed to 
be of certain thickness and of certain strength, these were to some 
extent variable quantities. This, of course, would never have been 
found if any other process for joining these plates had been used. 
If the riveting process had been used it would have been impos- 
sible to bring the steel up to anything like the yield point, and as 
far as sledging the completed pipe under pressure is concerned, 
there would be very little use of even mentioning it. 

After having found some of this pipe which expanded as much 
as indicated above, it was decided to drop the test pressure to a 
point where such results would not occur, and these test pressures 
are now being used. On the original sections, however, a pressure 
of nearly 28,000 lb. per sq. in. fibre stress was used at the time 
of test. 

The first section went through the testing machine on Feb. 10, 
1926 ; the first section of the line (some forty miles in length, going 
from the San Joaquin River to Oakland), has been approximately 
completed insofar as the manufacture of the pipe itself is con- 
cerned, although the complete laying, connecting, and back filling 
of the trench will probably not be completed for some month or 
two. The second section of the river going from the Mokelumne 
to the San Joaquin will be started immediately thereafter. 
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To say that the successful accomplishment of this feat marks a 
milestone in pipe manufacturing, is to put it mildly. It is fairly 
safe to say that all pipe of this kind will be made in this way in 
the future, not because it is so much better but because of the fact 
that no city can afford to overlook a saving of one-third of their 
costs of pipe lines. However, the ramifications of this are con- 
siderable. 

When it comes to the matter of piping gas from the oil fields to 
the distribution centers, or of piping oil from the same points, a 
rather interesting result is accomplished. The roll welded pipe 
which is generally used in sizes up to 12 in. at least, is rather 
expensive compared to the plate that goes into it. Not only does 
it cost close to 6 cents per pound while the plate going into it costs 

















Fig. 5 Pipe sections entering the heating furna 

2 cents, but the thickness of the wall is fixed so that a wall a 
thin as could be used cannot be furnished. This means, therefore, 
that while the pipe costs three times as much per pound as the 
plate out of which it is made, it is generally necessary to use half 
again as many pounds as necessary so as to make it possible to 
weld it with the present rolled process. Arc welding, however, 
will do all of this. In the first place, the process will weld any 
thickness of metal from 18 gage on up to several inches, and it 
makes no difference whether the wall is thick or thin, are welding 
will weld it. Threfore, in many pipe lines very much lighter pipe 
will be used with its consequent saving. This is not all of it, 
however. 

As has been mentioned, pipe costs 6 cents per pound—the plate 
out of which the pipe is made costs 2 cents. Arc welding will 
allow the pipe manufacturer to buy the 2-cent plate, roll it up into 
a tube and weld it, thus making the total cost 3 cents rather than 
6 cents. Therefore, in many cases the cost of the pipe line will 
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be more than cut in two because of the fact that the thinner wall 
would be used and very much cheaper per pound price obtained. 

Another feature of very great advantage in connection with any 
of this pipe line, is the fect that heretofore it has been impossible 
to build a pipe line that is tight, not only on account of the riveted 
joint used (which is used through the length of the pipe), but 
mainly on account of the fact that the sections could not be con- 
nected together without leaks. Arc welding eliminates all this. 
By either welding in a butt strap or preferably by expanding one 
end and contracting the other end, a fit can be obtained which by 
the addition of a bead of metal makes a complete solid tube with 
no possibility of leaks. 

When it is considered that hundreds of millions of feet of gas 
are wasted annually, to say nothing of the waste of oil, water, on 
other pipe lines, it can be well understood what a tremendous ad- 
vance this one feature alone will make. Specifications as to leakage 
on present day pipe lines made by the old methods are ludicrous 
when considered from the point of view of arc welding. 

It should not be considered that are welding is useful only 
from the point of view of pipe—it should not be considered either 
that this is its greatest application. Arc welding will revolutionize 
all manufacturing industry because it is possible with arc welding 
to take advantage of the use of structural steel to replace castings 
at enormous savings of cost and the manufacture of much better 
products. Pipe welding is merely one of the applications. 





Stelliting: A New Welding Process* 
A. V. HARRIS; 


For a number of years we have been marketing a metal called 
“Stellite.” This metal serves chiefly in the manufacture and rein- 
forcement of machine tool bits, milling cutters, gages and various 
other products used in large machine shops. 

Stellite is not a steel. It is an alloy composed of cobalt, chrom- 
ium and tungsten; iron being present only as an impurity. Be- 
cause electric furnaces have a high and uniform heat which gives 
a uniform product of practically no adulteration, they are used 
exclusively in the manufacture of stellite. 

The component metals are charged into the furnace in the right 
proportions and melted down and alloyed. Frequent tests during 
the melting process insure high standards for the resultant product, 
which is then cast into special composition molds. 


*Read before New York Section, American Welding Society, Oct. 19, 1926 
¢fHaynes Stellite Co., N. ¥ 
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After it has been cast in a form, stellite can be reduced only by 
grinding. Because of its inherent hardness it cannot be machined 
or filed. 

It is truly a unique metal. Its hardness is inherent, so it re- 
quires no tempering, and it can be brought repeatedly to very near 
its melting point without losing this hardness. Subsequent cool- 
ing does not affect it. 

One of its highly desirable characteristics is the fact that it will 
resist wear and abrasion to a high degree. It is possible, of course, 
to temper and heat-treat various other steels and alloy metals to a 
higher scleroscope or Brinell hardness, but stellite will outwear 
them at least three to one. 

There is a vast difference between hardness and resistance. to 
abrasion. Stellite is highly resistant to the actions of practically 
all commercial and industrial acids and suffers little or no loss in 
weight even after being in contact with these over long periods. 
It is non-magnetic and cannot be magnetized. The light reflecting 
power of the highly polished surface of stellite is only a little less 
than that of silver. Because of its resistance to chemical action it 
will take a high and lasting polish and retain it under very severe 
conditions. Stellite can be scratched only with difficulty. 

A welder will become aware of one of Stellite’s most remark- 
able characteristics if he mejts it under an oxy-acetylene blowpipe. 
He will be able to apply it to any grade of steel, including carbon 
and alloy steels and practically any of cast iron and, without heat 
treatment, have a surface which still retains the original proper- 
ties of the metal. Copper can also be stellited. 

For the one particular purpose of welding our company makes 
up the metal in the form of conventional welding rods. Though 
the welding of stellite calls for a slightly different technique than 
most oxy-acetylene welding, it can be done very easily after a few 
minutes of instruction and practice. 

Stelliting, as the process is called, is neither welding nor brazing 
in the ordinary sense of the words. In welding the surface of the 
base metal is brought up to a flowing point, the steel welding rod 
then being puddled and fused with the molten base metal, when 
the bronze or brass is flowed on. The only bond is that which is 
obtained by the brass or bronze penetrating into the pores and 
holding. 

Stelliting calls for a blowpipe flame which contains a fairly 
large excess of acetylene to lower the flame heat and to exclude 
as much atmospheric oxygen as possible. The surface of the base 
metal to which the stellite is to be applied is brought up to such 
a heat that it just begins to sweat and assume an oily appearance. 
The lightest possible penetration into the parent metal is most 
desirable since this eliminates the possibility of an undesirable 
alloy being formed with the stellite. 

At this point the stellite is melted from the rod and allowed to 
flow on to the base metal with as little agitation as possible. Its 
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action in flowing on to the steel is similar to that of solder flowing 
from an iron on to an already tinned surface. 

Examination of a stellite weld made in this manner shows that 
practically no penetration into or alloying with the base metal has 
occurred, and that the pores of the metal have not opened up and 
taken hold. 

Stellite can be welded with the electric carbon or metallic arc 
process, but the metal resulting from an oxy-acetylene weld is 
cleaner, less porous and unalloyed. The practice of stelliting with 
the oxy-acetylene process is now practically nation-wide. 

Let us consider the resistance of stellite to heat. Numerous 
manufacturing plants have production jobs in which they are 
forced to use a metal which is as highly resistant to heat as pos- 
sible, especially the hot forming of sheet metal and the hot trim- 
ming of forgings. In hot forming sheet invariably a highly tem- 
pered die of carbon or alloy steel is used, the die being required 
to resist heat as well as abrasion. In very short time the heat of 
of the forming operation will draw the temper to a point where 
the metal has begun to soften. When this occurs it is necessary to 
anneal the die and re-machine or grind and temper again; this 
procedure being carried through until the die is worn out and 
scrapped. Then it is necessary to make new dies. 

Stellite is very desirable in applications of this type because it 
will resist the heat without losing any of its hardness. A die of 
machine steel or carbon steel is made up in the usual manner, and 
the wearing surface is left approximately 3/16 in. under size to 
allow for stelliting. After a die has been stellited and ground to 
size it will stand up indefinitely under such an application. For 
instance, in the making of automobile crankshafts which are 
forged to a very close limit, a flash is left on the forging. It is 
necessary to trim off this flash while the metal is still hot. Va- 
rious steels and alloys have been employed in the making of trim- 
ming dies for this operation. These sometimes trim as many as 
2000 pieces before they need reworking; still they are inefficient 
as compared to a stellited die. It is necessary only to stellite the 
edge of a trimming die. When this is properly done the die will 
stand up under as many as 10,000 and 12,000 operations before 
requiring reworking. It is then necessary only to return the die 
to the welder to be re-stellited and ground, no tempering being 
needed. Trimming dies of this type will give from four to six 
times the number of pieces that the best steels can give. The only 
time a stellited die ever approaches the scrap stage is when it is 
broken. 

Other resistance to heat applications are in the formation of 
dies for automobile spring clips, railroad anchors and numerous 
other fairly heavy steel sections which require hot forming or 
shaping. 

The abrasion resisting quality of stellite is a very pronounced 
one, the metal having three times the life of any other. In the 
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Portland Cement industry metal parts of pulverizing, grinding, 
crushing and conveying machinery are worn out in a very short 
time through abrasion or wear. These parts stellited acquire a 
great increase in life. 

A screw conveyor of the conventional type stellited on the 
periphery is now outlasting heat-treated carbon steels 6 to 1. A 
stellite surface % in. thick on a gudgeon as used in the cement 
plant will give the part a life three times as long as '% in. of steel. 

Blades of exhaust heat fans, such as are used in cement and 
‘ various other industrial plants, are cut down in a comparatively 
short time. By merely stelliting their worn surfaces, a welder 
increases their life by four. 

Hot drag chain supports, conveyor buckets and cans, steam 
shovel dipper teeth and roll mill plows are also stellited. 

The combination of stellite’s two properties, resistance to heat 
and resistance to abrasion, is seen in hot drawing and hot forming 
dies. The die is called upon to resist the heat of the metal being 
formed and the abrasion of this metal as itis drawn. Many plants 
are now applying stellite-surfaced dies to these particular appli- 
cations, and as a general rule they are getting from three to five 
times the life they formerly obtained from the best tool steels. 

In the manufacture of dry cells or dry radio batteries a num- 
ber of dies and machine parts come in contact with active chemical 
compounds which tend to corrode and destroy the metals used. 
Increase in life imparted by stellite is the result of its ability to re- 
sist this corrosion as well as abrasion. The majority of the stel- 
lited parts for this use are as a unit. 


/ Stelliting is used for homogenizing Diesel engine equipment, for 
chemical compressors and for a great variety of other chemical 
equipment. 


In the transmission of pictures by radio at the present time stel- 
lite reflectors and mirrors are being used extensively. These are 
far superior to anything else because of the facts that they have 
: a high and lasting polish and reflecting power, are not affected by 
atmospheric conditions and do not scratch easily. Some large tele- 
scopes and microscopes are now equipped with stellite reflectors 
; and mirrors for the same reasons. 

‘ Stellite flowed on to steel or cast iron has the same properties as 
the original cast metal, the heat of the welding flame at no time 
robbing it of any of its properties. 
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Welding Developments in Ship Construction 
at the Plant of the Newport News Ship- 
building & Dry Dock Company * 


Mr. Owens showed a number of slides and discussed the appli- 
cation of various forms of welding to ships now under construction 
at the plant of the Newport News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va. Among these slides were views of the 











Fig All welded rudder of the 
teamer Northland 


application of metal are welding to the seams and butts of the 
decks, a completely metal arc welded 15-ft. rudder and the thermit 
welded stern frame of the coast guard cutter, “Northland;” also 
a completely metal arc welded condenser for a 4500-ton merchant 
ship. 

*Remar! f Mr. J t W Ow Director of Welding f the Newport News Ship 


building & Dy Dock Cor i made before the Fall Convention of the A. W. 8 
November, 192 
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Mr. Owens stated that the company has, during the year, ma- 
terially extended the use of the various forms of welding to ship 
construction and repair, and has disseminated among naval 
architects, ship owners, and ship classification societies, informa- 
tion relative to the advantages of a more extensive use of welding 
on this class of construction. The coast guard cutter, “Northland,” 
to be launched January, 1927, will replace the historic ship “Bear’’ 

















2. Parts of stern frame joined together 
by thermit welding 


for service in the Arctic ice floes north of Alaska. It will have 
the seams and butts.of its decks and superstructure very largely 
metal arc welded instead of the usual riveting. The seams of four 
¥%, in. to 114 in. strakes of the side plating of this ship at the 
water line, where extraordinary strength and stiffness are needed 
to resist ice pressure, were riveted in the usual manner, but the 
edges of the laps of these seams are being reinforced and made 
water tight by a 5% in. continuous fillet weld. Her rudder, Fig. 1, 
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was constructed by having the »%% in. plating metal arc welded to 
the cast steel frame. This rudder weighs approximately 41% tons 
and is the largest welded rudder constructed to date. Her stern 
frame, Fig. 2, was made in two parts, annealed and joined by 
thermit welding. 

While thermit welding is not new in the repair of damaged stern 
frames, this being now standard practice for the permanent repair 
of such frames, nevertheless this is the first instance in which a 
new stern frame has been constructed by the use of this form of 

















Fig. 3 Welded condenser for 4500 ton merchant ship 


welding and offers possibilities for new construction in the future, 
particularly for wrought steel frames. 

A condenser for a 4500-ton merchant ship, Fig. 3, and four up- 
takes have also been completely metal arc welded. 

All of the foregoing applications of welding are not only new 
at the Newport News Shipbuilding & Dry Dock Company but are 
new in naval architecture throughout the United States. A very 
large proportion of the oil, gasoline, fresh and salt water tanks 
of merchant ships, now being built at the plant, are completely 
metal are welded together with their piping systems, and steps 
have been taken toward the complete welding of all ventilating 
system ducts. 
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During the year, the personnel of the metal arc welding force 
has been increased from 25 to 60 and a training school for metal 
arc welders, to supply the demand, has been established. Students 
are obtained from employees of the company between the ages 
of 21 and 36 and who are not rated higher than third class 
mechanics. Preference is given to ambitious gas cutters. 

The service experience of the “Northland” will be watched with 
great interest, as the welds will be not only subjected to extremely 
low temperatures, but the ship will be required to force its way 
through a sea of ice floes frequently 20 to 50 ft. deep which de- 
mands strength far in excess of that necessary for vessels operating 
under ordinary sea-going conditions. 





Suggested Program for an Investigation of the 
Fatigue Resistance of Welds, American 
Bureau of Welding* 

H. L. WHITTEMORE* 


Failures of steel members of a machine which were subjected 
to many wide variations in stress were not satisfactorily explained 
until an investigation of the fatigue properties of the material 
showed that the maximum stresses were higher than the endurance 
limit. This limit was a property of the material and in some cases 
: was lower than the elastic limit. The data which have been ob- 
tained in the past ten years allow the design of high speed machines 
on a more rational basis. Satisfactory data on the endurance limit 
of welds, however, are not available and the increasing use of welds 
for fabrication of metal structures makes it imperative that the 
fatigue properties of welds be determined or the industry will be 
hampered by failures. 

Some tentative results which have been obtained recently indi- 
cate that the endurance limit of welds may be about one-half that 
of the base metal. For low carbon steel such as is used for build- 
ings, the yield point is about 35,000 lb /in’ and the endurance limit 
about the same value. A working stress of 16,000 lb/in’ is fre. 
quently used for building. If the endurance limit for the welds 
in such a structure is about 17,000 lb /in® the structure will not fail 
by fatigue of the welds, particularly, as the stresses in a steel build- 
ing do not vary greatly nor frequently. If, however, we wish to 
weld a connecting rod or turbine shaft the endurance limit of the 
weld becomes of importance. 

The American Bureau of Welding should investigate this sub- 


J *Presented at meeting of American Bureau of Welding in connection with Fa 
meeting A. W.8S., Buffalo, November, 1926 
Bureau of Standards 
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ject and publish authoritative data on the endurance limit of welds 
made by the processes now in commercial use. 

Testing Machine 


The rotary beam machine of the Farmer type is well adapted 


for testing welds. The modified design worked out by Mr. R. R.’ 


Moore, materials engineer of the Army Air Service at McCook 
Field, offers several advantages over previous designs. This ma- 


chine is made by Thompson Grinder Co., Springfield, Ohio. The. 


price complete is about $450. The specimens may be machined 
from blanks having a diameter of 1 in. and a length of 4 in. The 
reduced section is *%, in. in diameter and the radius of curvature 
9 in. 

The specimens should include different base metals with different 
welding processes and different weld metal. Some specimens 
should be made entirely from weld metal to determine its prop- 
erties with no influence of base metal or the adhesion of weld to 
base metal. 

This machine, running at about 2000 r.p.m., gives 2,880,000 
cycles of stress per day, or about 100 million per month. Six of 
these machines is the minimum number that should be considered 
for an investigation of welds. 


Bending Machine 


A machine for testing large specimens was designed by Dr. H. F. 
Moore for the welding committee of the Emergency Fleet Cor- 
poration during the war. The machine was obtained by the Bureau 
of Standards but has never been used because other more pressing 
problems required immediate attention. This machine will take 
a specimen about 31% ft. long, 8 in. wide, and any thickness up to 
lin. Under test the span is 30 in. and two loads are applied near 
the middle 10 in. apart. The weld may be at the middle between 
the two loads. The loading mechanism having a stroke of 11% in. 
in either direction will apply loads up to 10,000 lb. 

The specimen is then tested by bending first in one direction, then 
in the reverse direction, until failure occurs. Necessarily in a ma- 
chine of this type the speed is low, perhaps 500 r.p.m. This 
machine would complete about 600,000 cycles of stress each day of 
24 hours, or 18,000,000 per month. This machine should be put to 
work on specimens of welded and riveted joints as nearly as pos- 
sible like those used in service. As fatigue testing is slow work 
at best, we should plan for one year’s work. The Bureau of 
Standards will gladly provide laboratory facilities including the 
use of this bending machine, if the American Bureau of Welding 
should supply a research associate at a salary of $3,000 and six 
R. R. Moore machines at a cost of say $3,000. Due to the large 
amount of work now in our laboratories it is impracticable for the 
Bureau to assign men for the proposed investigation. 

Suggested members for this committee are: 
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Dr. H. F. Moore, research professor, University of Illinois, 
Urbana, Ill., who has published many bulletins on fatigue for the 
Engineering Experiment Station. 

Prof. T. McLean Jasper, director of research, A. O. Smith Co., 
Milwaukee, Wis., who has been joint author with Dr. Moore of 
several of the bulletins on fatigue and who is now working on the 
fatigue of welds. 

Mr. R. R. Moore, materials engineer, Army Air Service, McCook 
Field, Dayton, Ohio, who has been making fatigue tests of welds 
for several years and who designed the latest form of the rotary 
beam machine. 

Dr. D. J. McAdam, Jr., Naval Research Laboratory, Bellevue, 
D. C., who has published many papers on fatigue particularly on 
non-ferrous metals. 

Mr. Wm. Spraragen, secretary, American Bureau of Welding, 29 
West Thirty-ninth Street, New York City. 

Mr. 8S. W. Miller, Union Carbon and Carbide Research Labs., 
Inc., Long Island City, N. Y., who is thoroughly familiar with the 
properties of welds and welded structures. 

Representatives should also be included of organizations investi- 
gating welded structures, such as: 

The Linde Air Products Co., 30 East Forty-second Street, New 
York City. 

The Air Reduction Co., 342 Madison Avenue, New York City. 

The Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

The General Electric Co., Schenectady, N. Y. 

Also representatives of the engineering societies, such as: 

The American Society of Mechanical Engineers. 

The American Society of Civil Engineers. 

All specimens for this investigation should be made under pro- 
cedure control which has been carefully worked out by the com- 
mittee. This control should require a test of specimens made both 
before and after the fatigue specimens are welded. These control 
specimens must fulfill the requirements of the control procedure 
when tested either as tensile or impact specimens, otherwise the 
fatigue specimens will not be tested. 

It is now recognized that ferrous metals and probably also non- 
ferrous metals have an endurance limit (or stress). If this stress 
is not exceeded the specimen will not fail no matter how many 
times the stress is applied. 

When investigating the fatigue properties of welds it will be 
necessary to prove that welds also have an endurance limit. The 
rotary beam machines should be used for this part of the work. 
It will be necessary to test weld specimens to many hundreds of 
millions, perhaps billions, of repetitions to obtain these values. 
With this question settled it may be satisfactory to broaden the 
field, testing weld specimens made by different welding processes 
or for which different welding rods are used, to say ten millions 
of repetitions. 
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The rotary beam machines are suitable for determining the 
fatigue properties of small machined specimens cut from the welds. 

The bending machine is adapted for tests of specimens 8 in. 
wide which are in the condition in which the welds are used in 
service. For example, lap welded plates and butt welds having 
the weld built up to a greater thickness than the plate. It will also 
test riveted joints which cannot so far as I know be tested in any 
other fatigue machine. 

These tests using the bending machine will show what reliance 
can be placed on the results obtained with the rotary beam ma- 
chine when designing welded structures. 

This investigation will give the data needed by designers of 
welded structures and should be carried out before fatigue failures 
of welds have caused wide distrust of this very valuable method 
of fabricating structures. 

If this work is not undertaken in the near future, the welding 
industry may suffer from general distrust of the process even from 
adverse legislation which it will require much time and money 
to rectify. 


Electric Are Welding of Steel Structures 
—Design and Organization 
H. E. GROVE? 


In Canadian Machinery and Manufacturing News of the tourth, 
March, 1926, appeared an article by Mr. Campbell Bradshaw, 
managing editor, in which was included particulars of a series of 
Australian tests supplied by the writer. Following this, Mr. W. 
Spraragen, the editor of the JOURNAL OF THE AMERICAN WELDING 
SOCIETY, kindly invited the writer to ampify the subject as he was 
desirous of reprinting the tests in his journal together with a 
general outline of procedure adopted in the Commonwealth of 
Australia in view of the fact that the use of the electric arc in 
the building of large structures is making great progress in this 
country in which a great deal of pioneering work has been done. 

The author, as superintendent of construction of the Metro- 
politan Gas Company, Melbourne, has under the direction of Mr. 
J. N. Reeson M. Inst. C. E., the technical adviser and engineer-in- 
chief of this company, helped to build up, in the last six years, 
probably the most complete welding organization known—where 
no rivets are used, or bolts other than those required for tack- 
ing purposes. 

During this period, over ten thousand tons of structural steel 
work has been fabricated, including five completely welded gas- 
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holders, the largest being 760 tons, two of 550 tons, one of 441 
tons and one of 250 tons, two steel vertical retort houses 86 ft. 
high, each 500 tons in weight, supporting 1800 tons of brickwork 
and fittings in mid-air, with 600 tons of coal in bunkers at the top 
of the houses. One of these retort houses has been working for 
four years and thus can claim precedence to that structure re- 
ferred to in the Scientific American of April, 1926, as the “First 
electrically welded steel frame building.”” The gasholders, it goes 
without saying, are the first of their kind. 
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To appreciate the magnitude of such an undertaking as the 
Metropolitan Gas Company of Melbourne, the reader need only 
to visit, in his own country, the nearest straight coal gas works 
of 4000 million cu. ft. output per annum. Here it should be pointed 
out that Australia does not yet enjoy such facilities as are to be 
found in the United States of America where large corporations 
are devoted entirely to the production of coal gas plant and ma- 
chinery. This, together with the difficulties encountered during 
the war, led to the inauguration of the construction department 
of the Metropolitan Gas Company, by which practically the whole 
of the company’s plant is now manufactured, and it is the welding 
procedure of this department that the author is about to describe; 
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and although the post war conditions are nearer to normal, it is 
still found that the department’s welded material is a long way 
cheaper than the bids offered by outside manufacturers. 

In the preparation of drawings for a riveted structure, after 
having prepared the stress sheets, the draughtsmen proceed to 
detail the individual joints showing the number and disposition 
of the rivets required; the engineer does not leave the design of 
the joint to the whim of the artisan; far less does the department 
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in regard to the design of welded joints. It was the necessity for 
rational design that led this company to make a long series of 
exhaustive tests. These were carried out pari passu, with a very 
heavy program of constructional work and the change over from 
riveting to welding was made as our investigations gradually in- 
dicated where economies could be made, until finally we abolished 
rivets. During this period the technic, economics and organiza- 
tion of the new process were explored, and the present organization 
is the result of evolution. Many difficulties were encountered, as 
indeed is common in the introduction of any new process. We 
were faced with the complete lack of physical data on the strength 
of welds, an absence of trained welders and an abysmal ignorance 
of the subject ourselves, but we instinctively felt that the process 
offered great possibilities. One difficulty which nearly defeated 
us in the early stages was the distortion of the material due to 
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the intense local heat, especially distortion in large members such 
as the sheeting of gasholders. 

In the preparation of the designs and detail drawings, the usual 
drawing office procedure is followed; but the designer takes full 
advantage of the great economies that are possible with an organ- 
ization and plant specially formed for welding. From our standard 
table of safe values he prepares his drawing, carefully indicating 
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made by Nos. 10 and 8 electrodes 


the sizes and amount of electrodes to be used. The amount of 
metal to be deposited is expressed as in the following form: 
“Single run of No. 10 electrode 5 in. per stick” (10/5 in.) or 
in another case, say 
“Double run, first run No. 10 electrode 514 in. per stick” 
(10/514 in.) ; “second run No. 8 electrode 4 in. per stick” (8 ‘4 in.) 
of course these are contracted on the drawing to No. 10/5 in. in 
the first case and 
No. 10/514 in., 
No. 8/4 in. 
in the second case as shown in brackets. 
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Fillet welds are all 45 deg. miter and the size of the fillet is de- 
termined by the specification given above. On sections, say up 
to %, in. thick, there is no option for practical purposes, but to 
make a full fillet weld. It is important to note that by this pro- 
cedure the strength of a joint is definitely fixed. 

The drawing being completed, heliograph prints are made for 
the shop foreman, welding foreman and field erector, and on these 
plans are shown in colored lines the positions of the welding—red 
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de 
for shop and green for field welding The prints, together with 
instruction sheets, stock orders, etc., all go to the shop foreman, 
who is held fully responsible for the fabrication of the whole of 
the shopwork including the welding. The work is routed through 
the shops to the welding bay where it is’assembled by the con- 
structors who tack weld their work together; service bolts are 
reduced to the minimum. On completion of the assembly, the fore- 
man welder then supervises his staff of welders who complete the 
welding. This foreman is directly responsible to the shop foreman 
for the quality of the work done under his supervision, and noth- 
ing is left to his discretion; he simply carries out the instructions 
on the drawings. On the delivery to the field, the same procedure 
is adopted, the field erector taking full responsibility, at the same 
time having an assistant welding foreman under his control. In- 
spection of the welding does not end with the supervision men- 
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tioned. There are checks and counterchecks especially as to the 
amount of metal deposited. 

To insure good welding, piece work is out of the question—every 
inducement being given to insure quality rather than quantity. 
As far as possible, individual welder’s initials are branded or 
painted on their work. It has been surprising to find how far 
visual inspection by an experienced man is an indication of the 
quality of the work, and it has been found, when cutting out in- 
ferior work, that the quality has been better than was anticipated. 

It is well nigh impossible in this organization for bad work to 
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Fig. 5 Lap joints Shear tests on welding and comparison between single run N 
and double run N 10 


remain undetected. The check as to the amount of metal deposited 
on any particular job is shown in a special log sheet No. 1. 

Six forms in all are used for recording the work done, electrodes 
consumed and the stocks in hand. 

Sheet No. J is the individual welder’s log sheet made up daily and 
the information contained therein is summarized in the welding 
examination sheet No. 2 and from this the progressive weekly 
analysis sheet No.3 is made up. Sheet No. 4 is the Stores Electrode 
Record Sheet; the weekly consumption and balance of the various 
sizes and qualities being recorded on the Electrode Return sheet 
No. 5. A progressive return of electrode consumption at the 
various stations of the Company is shown on sheet No. 6. With 
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regard to sheet No. 5 there are 15 kinds of electrodes shown—but 
most of these are rarely required. The standard electrodes used are 
No. 10 Mild Steel and No. 10 Mild Steel Overhead Quasi-Arc 
covered electrodes, which are 18 in. long, 16°%4 in. net being used. 
The use of only two kinds of electrodes very much simplifies the 
despatch of jointing materials, particularly to the field. Readers 
will appreciate this when they remember the large variety of bolts 
and rivets that are required even on the simplest structure. 

Sheet No. 2 is very valuable as it constitutes an important 
check on the work of the welder. The two columns “Actual deposit 
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of Electrode per foot,” and “Inches of weld per stick” against the 
job numbers are compared with the drawings, and it can be seen at 
once whether each welder is carrying out the instructions on the 
drawing. Any discrepancy is immediately brought under the 
foreman’s notice. 

The information required for Sheet No. 1 is collected under the 
welding foreman’s directions. Each welder being provided with 
two welding time books, in which he records the job number, time 
of starting, class of weld, number and type of electrodes issued to 
him, number of electrodes remaining, time finishing job, amperage, 
machine number and any remarks such as reasons for delays. The 
foreman checks and enters in the “feet welded” column. Sheet 


No. 1 is made up in the office from these books, the welder using the 
second book while the first is in the office. 
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All time-clock cards, time-sheets, etc., are passed through the 
time clerk’s hands eaeh morning as rapidly as possible to the 
production staff, who, with the foreman, scrutinize the whole of 
these time sheets, Welding time books, etc., thus insuring the 
accuracy of the records. 

The reader, while perusing the above outline of our procedure in 
design and general organization, will have inferred that we have 
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Fig. 9. T n joints (Thr h Covers). Efficiency tests on butt joint 
in our possession data sufficient to rationally design welded struc- 
tures with the same definiteness as is common in the design of 
structures for riveting. We now have that data; but, at first, as 
nothing suitable was in existence, we had to carry out a long series 
of tests, some of which are recorded herewith. Could we have first 
devoted all our efforts to research in this direction, it would have 
been ideal, but we were limited to making such tests as the needs 
of the moment dictated, together with a few special tests to co- 
ordinate them. These were, of necessity, sandwiched into a heavy 
program of work and reorganization incidental to the altered con- 
ditions. They were not prepared as an exhaustive analysis of the 
whole question of welding, but were such as were deemed necessary 
and sufficient for our purposes. 
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Fig. 11. Lap joints. Tests on riveted and welded lay 
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The examples recorded herein have been selected from some 
hundreds of tests: 

Group No. 1, Figures 1 and 2 
pull. 

Figure 1—This shows an angle welded to a flat. This condi- 
tion, when substituting any other member for a flat, is commonly 
met with in trusses and lattice girders, etc. 

Figure 2—Shows flats joined to a gusset. 
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Fig 12 Special test Compression test for welded circular struts 





Group No. 2, Figure 3—Line of weld parallel to and across 
axis of pull. 

Figure 3—The object of this test was to see what extra strength 
will be gained by the addition of the cross welds. 

Group No. 3, Figures 4, 5 and 6—Line of weld across axis of 
pull. These represent the ordinary double lap joint of various 
thicknesses with single and double runs of various sized electrodes. 

Group No. 4, Figure T—Plain butt weld. It may be stated as 
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an axiom that a butt weld should never be used unless circumstances 
preclude the use of any other type of joint. 

Group No. 5, Figures 8, 9 and 10—Butt strap tension joints, 
These show typical butt strap joints. 

Group No. 6, Figure 11—Riveted and welded lap joints. This 
is a comparison of the merits of joining thin sheets by the various 
methods shown. 

Group No. 7, Figure 12—Test on tubular strut. The results 
of this test were very surprising. 

Group No. 8, Figures 13 and 14—Turnbuckles. 

Safe Values, Figures 15 and 16—The values indicated in these 
tables are those found satisfactory for the particular class of 
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Fig. 13 Special tests. Tests on welded joints for tie-bars 


work carried out by the Construction Department of the Metro- 
politan Gas Company, having regard for the type of electrodes 
used (Quasi-Arc), and the characteristics of the labor employed on 
this work. With these considerations in mind, the safe values were 
deduced from the numerous tests. 

Figure 15—The strength of this type of weld is not propor- 
tional to the lengths of the weld—it is an exponential function; the 
unproportionability is clearly indicated in the tests themselves. But 
the permissible safe shears indicated on the sheet are adopted with 
due regard to the limitations which we impose on the length of this 
class of weld in actual practice. 

Figure 16—This needs no comment. 
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The characteristics of the Quasi-Arc electrodes are: 


Chemical Analysis 


Wire: Per Cent 
PE a A Ce ea ep wae eke 0.10 
ES ES oe el er A Br ge 0.04 
EE SER OPT E . S e .. 0.50 
ES OES 6 cad ue sO Us wea shes 0.02 
PD cis 5.6 a2 em sp obib as Bed aast 0.01 

Flux: 


This is composed of specially selected and pure Blue Asbestos 
Fibers spun into a yarn and impregnated with fusion chemicals 
such as Sodium Carbonate, etc. The blue asbestos is mineralogically 
known as “Crocidolite” and is a “Ferrous” Silicate having approxi- 
mately the following compositions: 

Per Cent 


CE ck PR oe ws he Cae D wae 6 8s 10 
ew dais ve kee aes 9p 6 a PR ew ec ek 50 
0 SRE Re ree ] 
SS os oss ie ena ke Lk ae eae ah 2 
WOON Fa ec sao ln baa ee a CA 5 eras Las 


The Blue Asbestos owes its blue color to the presence of iron in 
the Ferrous condition or as a lower oxide of iron. In addition to 
this Flux an aluminum wire of selected gage is stretched along the 
steel wire. 

The steel used in these tests was the ordinary standard steel 
plate used in structural and tank works, and had its origin in the 
United States of America. 

One test was made to determine the strength of the actual de- 
posited metal and the result was rather gratifying. Sufficient 
No. 10 Electrode was deposited on a mild steel plate to form a 
standard test piece. The piate was then planed off and the deposit 
was turned to the conventional shape with diameter at ends of 
5 in. and % in. on the testing length. 

The result was as follows: 


I og So ote ee Le hile a's 0.375 in. 
Contracted diameter .................. 0.342 in. 
I iy 5-5 oteod. p.ya mie & &-4. 5 09 6,0 0.1104 in, 


REE CCE er SORT Hts 0.0919 in. 
Contraction of areag.............2.. 16.8 per cent 
NEUE GB AED, 4. « wie v bic eee wre ees 13.3 per cent 
Pe a cs a a alee Rig mh aa. ek 0 bad 5,900 lb. 
RIE a ian A a le he 7,220 lb. 


Breaking load per sq.in. .............. 65,400 Ib. 


the fracture had an irregular fine crystalline appearance. 
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of 


The tensile strength is greater than that of a medium steel cast- 
ing; but the yield point—the true criterion of strength—and the 
elongation are higher than that of a hard steel casting. 

A cold bend test was also made on a specimen built up in the 
same manner and machined, leaving a test specimen 1 in. x 4 in. x 
9 in. entirely of weld metal. This bent cold through an angle of 60 
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Fig. 14. Spécial tests. Tests on welded joints for tie-bar 


deg. before fracture, about the same as would a specimen of hard 
steel casting. 

Generally the weld metal can be deposited in one operation—a 
single run; but should the joint require a large amount of metal it 
is better to deposit in thin layers so as to avoid too great a concen- 
tration of heat at one point. The layers are respectively designated 
second run, third run, etc. In our practice it has been found better 
to keep to the No. 10 Electrode as far as possible; this enables 
machines of moderate capacity to be used for any purpose. The 
use of Nos. 4 and 6 Electrodes may be demanded by specially heavy 
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work, but these sizes should not be used when a smaller electrode 
could satisfactorily perform the work. Electrodes smaller than 
No. 10 are not economical except on very thin sheets. It must be 
remembered that distortion is the bug-bear of the process, and the 
designer in specifying welding must try to reduce the concentration 
of heat throughout the job. By this and by the judicious stressing 
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of the materials prior to and during welding, distortion and locked 
up stresses may be greatly reduced. 

Our practice, wherever possible, is to employ the same amount of 
lap that would be called for in a similar riveted joint. This condi- 
tion should be observed to lessen the effects of bending. In our 
work, in which every opportunity is taken to eliminate mechanical 
operations, the ordinary plates taken from stock and plates delivered 
with the rolling mills margin, are hardly ever sheared. 

Excess of metal is left in the overlap, so that generally the laps in 
our work exceed those of similar riveted joints. This is done within 
reasonable limits, of course. The writer would mention a steel tank 
102 ft. 0 in. diameter by 17 ft. 6 in. deep that has lately been built. 
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The tank is four tiers high, the lower being 4% in. thick, then one 
5/16 in. and two 'y in. thick tiers. 

The 4 in. plates were rolled to the required curvature, this being 
the only operation performed by the shop 

At erection the absence of holes did not present any difficulty ; 
new methods were quickly devised and the erection went forward 
with at least as much ease as in the case of a riveted tank. In 
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place of dimensions being given to, and worked from, rivet center 
our practice is to work from plate edge to plate edge. Horizontally 
the leading edge of one plate is selected as datum, and from that 
edge the dimensions are given to the respective edges of the remain« 
ing plates. Vertically the procedure is similar--datum being at 
the base. It is certainly surprising how quickly a tank can b 
erected and welded and with what certainty the tightness of th 
joints may be guaranteed. 

Comparing a welded tank to a first class riveted tank, the time 
of caulking the latter is about the time required for welding. With 
careful design the savings can be considerable. The design can 
provide for 100 per cent efficiency joints with a saving of material; 
marking off ; punching and shearing can be eliminated; erectioy 
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work simplified and caulking is not required. It is not the writer’s 
purpose to labor the point of economy and design, but this one 
example was thought worthy of inclusion as it serves several 
purposes. 

The writer’s partiality for the covered electrode seems to be 
increasingly shared by electrode. manufacturers in the United 
States and Great Britain. This indicates that those who are using 
welding appreciate the advantages of not only protecting the weld 
metal from the air, while in a state of fusion, but also for maintain- 
ing the are. This latter condition does not put such a premium on 
the high skill of the welder and also enables the operator to be 
trained in a comparatively short time. 

No criterion of the relative costs of the finished structure is 
furnished by a comparison of the costs per foot of riveting and of 
welding. It is even conceivable that riveting as a single operation 
might be cheaper than a similar length of welding, but when all 
the operations from the drafting board to the finished structure are 
considered, the case is far otherwise. 

The relative cost of electrodes is of little importance; and, at the 
expense of quality, no case can be made for saving in this direction. 
It would make but little difference in the cost of a typical framed 
structure if electrodes were given free. 

It may be of interest to mention that, for the year ending Septem- 
ber, 1924, the Construction Department used the equivalent of 
over 93 miles of electrodes, and also that for the following twelve 
months, over 123 miles were used, while from September, 1925, to 
July, 1926, the quantity exceeded 112 miles, or, in all, more than 
328 miles in 33 months—enough to reach from New York to 
Pittsburgh. 

In conclusion the writer would again emphasize that the amount 
of metal deposited on a welded joint is prescribed by the universal 
miter of 45 deg., the gage of the electrode used, the inches of weld 
per electrode, and the number of runs. 


Additional Information Supplied by the 
. iL. 2 ‘ : > Jl. + . . 
(uasi-Are Company Relative to the 
. ry’ 
Australian Tests 
Question 1. What is the diameter of the wire in inches that cor- 
responds with the different numbers of wires mentioned in Mr. 
Groves’ paper? 
Question 2. What would be the dimensions of beads for differ- 
ent size electrodes when deposited in a 5-in. length of run? 


*Information supplied at the request of the Pditor the Journal of the A. W 
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With regard to Question 1, we give the following diameters of 
the steel cores of “QUASI-ARC” Electrodes which are 18 in. long, 
the effective length for welding being taken by Mr. Groves in his 
paper at 1654 in. 


Electrode Diameter Area in 
S.W.G. in ins. sq. Ins, 
14 0.080 0.0050 
12 0.104 0.0085 
10 0.128 0.0129 
8 0.160 0.0201 
6 0.192 0.0290 
| 0.232 0.0423 


With regard to Question 2, we have a copy of Mr. Groves’ pape 
in this office which has been kindly lent by Mr. Rigby, and we note 
in the description of the welding carried out with “QUASI-ARC” 
Electrodes in Australia that Mr. Groves states on page 3 that all 
the fillet welds above 3/16-in. plate were 45 deg. mitre, and that 
the sizes of the fillets had been determined by the consumption of 
electrode which is given in the various tables. The welds for the 
thicker plates have been made by one or more runs of welding, 
and the actual size of the fillets can easily be determined from the 
quantity of electrode used and the volume of the core of the elec 
trode. 

In further answering Question 2, we give the following figures 
which have been calculated from the above table given in answer 
to Question 1, and which are approximately correct for general 
practice. 


Size of Fillet Weld made by One Electrode Giving a 5-in. length 
of run 
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Test of an Are Welded Plate Girder by the 
\merican Bridge Co. and the U. S 
Bureau of Standards* 


By H. L. WHITTEMORE?* 


Because of the growing interest of structural engineers in sub- 
stitution of welding for riveting when fabricating steel structures, 
the American Bridge Company has been giving this subject con- 
siderable attention. 

To obtain experience in welding structural members from a shop 
standpoint, particularly as to the feasibility of welding two thick 
plates and whether or not they should be clamped together securely 
during the welding process, it was decided to try an experiment 
on the material available. Heavy bars about 15 ft. long were 
obtained by cutting the ends from some eye bars which had been 
tested. One pair was securely clamped to a metal bed and welded 
together for their full length without apparent warping or distor- 
tion. Another pair was welded without clamping and the results 
were equally satisfactory. 

At their suggestion the welders were allowed to attach a web 
(14 in. thick by 24 in. wide) to these thick plates which might be 
considered the flanges of a plate girder. A natural step was to 
weld a pair of stiffeners each side of the web to both the web and 
the flanges. 

At this stage of the work, Mr. James H. Edwards, assistant chief 
engineer of the American Bridge Company, suggested that the 
girder be completed by adding stiffeners to make a symmetrical 
girder, and that it be tested as a simple beam loaded at the middle. 
It was realized that in this girder, Fig. 1, the material was not 
used efficiently and that the design did not follow good practice, 
but it was believed that a test would give valuable information on 
the strength and behavior of the welds under load. 

Electric arc welding was used throughout by the welders avail- 
able at the plant. They were given no particular instructions nor 
supervision and the workmanship was of the quality usually ob- 
tained by this organization. 

The Bureau of Standards was glad to cooperate by making the 
test in the 10,000,000 lb. hydraulic compression machine with the 
assistance of the engineers of the bridge company. 

Method of Testing 

The girder was tested in the Olsen hydraulic compression ma- 
chine at the Bureau, having a capacity of 10,000,000 Ib. 

The “set-up” is shown in Fig. 2. An auxiliary beam designed 


*Published by per j on of e Director of he National Bureau f Standard if the 
United States Breartn ent of Commerce Presented at tructura teel se ion, Fa 
Meeting, A. W. 8S., Buffalo, November, 1926 
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for transverse tests was placed on the lower head of the testing 
machine to allow the girder to be tested on a span of 13 ft., 6 in. 
Rocker bearings were used at each end and soft sheet rubber about 
one-quarter inch thick was placed between the base of each rocker 
bearing and the auxiliary beam to avoid, in so far as possible, 
horizontal components in the end reactions. The girder was re 

















strained laterally at each end by the hooked rods shown in Fig. 3. 
Load was applied at the middle through a block having a spherical 


bearing. 
Loads 
The loads were applied in the following order: 
Pounds 
200,000 650,000 800,000 
100,000 700,000 825,400 maximum load 


500,000 750,000 822.500 
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Buckling oT We b 


The girder was coated with a thin mixture of white portland 
cement and water in order to observe the “scaling” of the specimen. 
As most of the mill scale had disappeared, the strain lines which 
appear on the surface when the yield point is reached were not as 
clear as would otherwise have been the case. 

The change in the appearance of the girder as the loading in- 
creased is apparent in Fig. 4. 

The general direction of the strain lines is shown in Fig. 5. 
In many piaces the white coating became gray without showing 
distinct lines. This appearance is designated as “frosted” in this 
figure. As buckles became apparent in the web an attempt was 
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made to measure the lateral displacement at the center of the 
buckle. A steel scale was used measuring to a straight edge placed 
perpendicular to the buckle on the concave side. The readings 
are given in Fig. 5. 


Failure of the Girder 


At or about the maximum load the weld along the top of the 
web failed in pane! C-S as shown in Fig. 6 and the load fell off 
slightly. A photograph ot the girder, after test, is shown in Fig. 7. 
The permanent deflection is indicated by the distance between the 
cord and the white mark on the edge of each stiffener. 

Careful examination of the weld after the test showed that the 
white coating had a frosted appearance along the middle of some 
of the welds between the top flange and the cover plate. This was 
particularly noticeable in panel E. It seems probable that this 
appearance was caused by shearing detrusion of the weld which 
might have resulted in failure under increased load. The welds 








between the web and the top fiange failed in tension at each end 
of the girder for a distance of about a foot when half the maximum 

q load had been applied and progressed somewhat as the load ir 
creased. 














Behavior of the Girder Under Load 

This girder was short and did not behave as a long beam, there- 
fore the usual beam theory does not accurately predict its behavior 
Conclusions 

1. This girder, are welded with ordinary workmanship, when 
tested as a simple beam failed by buckling of the web plate. 

2. None of the welds failed until the maximum load was reached 
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when the weld between the web and the top flange ruptured for 
about 2 ft. near one end. 

NOTE—The failure of the welds between the top flange and 
the web near the ends is ignored because it did not affect the 
strength of the girder and because this failure could easily 
have been prevented by a minor change in the design of the 
girder. 

3. Increasing the size of the welds would not have increased the 
maximum load. 

4. This test showed that large girders of this kind should be 
carefully designed to use the material in the most efficient manner. 
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Fig. 7 Appearance of girder after test 


An investigation of different designs with attention particularly 
to the welding fabrication is necessary if the most efficient design 
for welded fabrication is to be obtained. 





The Removal of Risers in the Steel Foundry* 
By L. E. EVERETT? 


It is the author’s purpose in this paper to explain the methods 
of removing risers used in modern progressive steel foundries. 
While it is believed that the general usages of the oxy-acetylene 
cutting torch are very familiar to the majority of those for whom 
this paper is written, it is not the writer’s desire te delve into the 
technical phases of the process nor into the many ramifications 
of steel founding wherein the cutting torch is of value. Rather, 
he wishes merely to explain the processes used, touch upon their 


*Presented before Chicago Section, A. W. S., December, 1926 
tNugent Steel Castings Company 
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advantages and disadvantages, indicate briefly the limitations of 
each, and emphasize the reasons for utilizing each process. Prac- 
tices vary in different localities and various foundries, but the 
fundamentals of steel foundry practice are identical and the tech- 
nigue developed in the individual plant governs the utilization of 
the process employed. 

The information contained in the following pages was not ob- 
tained from any one source. The practices explained are of gen- 
eral application in the steel foundry industry and unless specific 
reference is made to an individual plant the comments reflect the 
observations of the writer in several foundries during a consider- 
able period of time. An attempt has been made not to describe 
any one foundry’s practice to the exclusion of others. 

That the exposition may be more easily followed, it is desirable 
to first define a riser—indicate its application—and then discuss 
its removal. Risers are also known as heads or feeders. They are 
needed on certain types of steel castings, as will be understood 
from the following. 

When molten steel solidifies, a given amount occupies less volume 
than when liquid. In other words, it shrinks and the amount of 
such shrinkage varies according to the composition of the steel, 
the initial or pouring temperature, the design of the casting, etc 

In manufacturing steel castings, to take care of the inherent 
shrinkage and to insure the interior integrity of the product, risers, 
serving as reservoirs are located on the casting either where the 
shrinkage will be excessive, or where feeding heads can most ef- 
fectively compensate for the contraction during solidification. Due 
to the fact that the metal in the head must remain liquid for a 
longer time than the metal in the casting, to insure completion of 
the feeding action, the risers are generally of much larger section 
than the part of the casting they are to feed. Usually the risers 
are reduced in section where they join the casting, to facilitate re- 
moval. This region of smaller section is known as the “neck.” 
being extraneous to the casting proper, risers or heads must be re- 
moved before the casting is sent to the customer. 

The riser represents an item of expense amounting to the dif- 
ference between the molten metal cost and the scrap value of the 
head. It also involves the expense of grinding or otherwise finish- 
ing the casting, at the point where the riser was attached. For 
these and other reasons heading practice must be very closely 
watched. The Nugent Steel Castings Company has spent con- 
siderable time in developing their riser practice, primarily, to 
insure ecomonical production of first quality castings, and sec- 
ondarily to maintain a reasonable low finishing cost. 

In the matter of head or riser sizes, the optimum size for each 
production job is carefully determined by experiment before a pat- 
tern is scheduled for regular molding. By using “necking cores” 
to give the minimum height to the “neck” portion without reduc- 
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ing materially the feeding effect of the larger mass in the head 
proper, we effect considerable economy in removing the heads. 

On production work the head blocks are a vital part of the pat- 
tern equipment and are definitely marked, stored and issued with 
the pattern. This practice insures that desirably shaped heads, of 
adequate size, are accurately and permanently located for the cast- 
ings. We thus eliminate an element of chance from this phase 
of our operations. 

In the consideration of the proper design of head for any cast- 
ing the method to be used in removing the head is of great impor- 
tance. For instance, if the head is to be flogged off it must be so 
proportioned that it can’ thus be removed without tearing metal 
from the casting proper. If the riser is to be removed by burning, 
the neck must be so designed that it can be readily and thoroughly 
cleaned of all sand and other refractory materials. 

In many steel foundries there are four more or less common 
methods of removing heads. These are: 

1. By flogging or sledging. 

2. By the sprue cutter. 

3. By the cold saw (high or low speed). 
1. By the oxy-acetylene cutting torch. 

The process is dependent upon several factors: (1) The size of 
the head, (2) the shape of the head, (3) the regularity of junction 
line of head and casting, (4) the size and design of the casting, 
and (5) the material in the casting (i.e., high or low carbon, or 
alloy steel). 

If the head is of a type such as would lend itself to either of two 
or more removing processes, the selection would probably be based 
on some of the following factors: (1) speed of the process, (2) 
accuracy, (3) cost per square inch of metal severed, (4) super- 
vision required, (5): size of remaining stub, (6) adaptability to 
the particular job, involving the productive capabilities of the 
process selected. By the last item is meant simply this—if the 
operators of one process have a lot of work ahead of them and the 
schedule calls for the castings in question, in a hurry, a method 
might be selected from the delivery standpoint rather than in the 
usual way. 

Irrespective of the method used there is always a stub of some 
description remaining on the casting that must be removed. Gen- 
erally it is ground off. A process may remove a riser more cheap- 
ly than another process and yet be very expensive ultimately if the 
method does not leave a stub that may be economically trimmed. 

Ordinarily, on average size work of simple or common design 
in a normal carbon steel, for example, castings from 15 to 40 lb. 
in weight, the heads can be most effectively removed by flogging. 
This presupposes that the “neck” to be broken will not be more 
than about 2 in. by 5 in. in section. Larger heads than this have 
been removed by sledging, but in general, and especially if the 
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thickness is greater, heads of greater area than the size indicated 
can be more economically removed by another method. 

In the case of alloy steels practice is dependent entirely upon the 
characteristics of the metal. For instance, some of the tougher 
alloy steels are very difficult to flog on account of the tenacity of 
the metal, even while green, or prior to any heat-treatment. In 
the same way a very low carbon steel is too soft and ductile to flog 
well, as the smaller heads, gates, etc., bend too readily without 
breaking. 





On the other hand, certain manganese steels lend themselves vers 
well to the flogging process. Some of these steels in the “as cast” 
condition are very brittle and risers up to 5 or 6 in. thick can be 
quite readily knocked off. Precautions must be taken to prevent 
portions of the casting from being broken off with the heads. 

Often in flogging the use of a chisel is invaluable for “nicking” 
the head at the point where rupture is desired. It is interesting 
to note the effect of a small nick made by one blow of a hammer 
on the chisel. The influence of the nick on the head is quite com- 
parable in effect to the small scratch of the diamond when glass is 
cut. In either case the line of fracture is controlled with con- 
siderable accuracy. 

Flogging heads and gates is generally considered to be the cheap 
est and in many cases one of the best all around ways of removing 
them. It is fast, accurate, adaptable and easily supervised. An 
investigation conducted at the plant of The Nugent Steel Castings 
Company showed the cost of removing risers with the sledge to 
be approximately 45 per cent of the cost of oxy-acetylene cutting 
per square inch, of metal severed, on work adapted to flogging. 
Indicative of the possible accuracy of good flogging practice, simi- 
lar castings had their heads burned off with the oxy-acetylene cut 
ting torch, and the grinding required on the flogged castings re- 
quired but 65 per cent of the time needed to finish the others. 

In an effort to take advantage of the productive possibilities of 
this manner of removing risers, special shapes have been devel- 
oped to give the maximum feeding effect and yet contain the least 
amount of metal, with the minimum neck size, so as to expedite 
the removal of the head. 

In addition to the advantages of flogging in the actual manufac- 
turing operations, there are a few others worthy of note. The 
first is the very small amount of equipment required, as a 12 and a 
20-lb. sledge, one or two flogging chisels, a crowbar to move the 
castings into position and a couple of strong backed huskies to 
use the above, provide the tools and men needed. 

The process is extremely flexible and portable and the technique 
required by the operators is easily obtained, as with a little prac 
tice green men soon become quite adept and can turn out an aston 
ishing amount of work in the ordinary day at a very reasonable 
cost. 


—_—_—_—_——————— leeds = 








52 JOURNAL OF THE A. W. S. [January 


While flogging is an extremely desirable method of removing 
heads, the sizes that can be profitably sledged are subject to both 
upper and lower dimensional limits. On castings weighing up to 
10 or 15 lb., particularly when there are from two to eight castings 
on a gate, the time required to flog these castings and the excessive 
handling necessitated, makes other methods more desirable. Risers 
on these small castings seldom have necks with the smaller dimen- 
sion in excess of *, in., while the gates vary from 1% in. to 14 in. 
in thickness, with a maximum width of about 11% in. 

It takes about as much time and energy to swing a sledge at a 
comparatively large head as it does at a small one, provided one 
blow will break either. When there are six castings on a gate, 
each with a riser, it takes twelve blows to separate the castings 
from the heads and gates, providing no nicking was done. If nick- 
ing was required, double the number of blows are needed. In 
either case the flogging expense would be higher than the removal 
cost for a method better adapted to this class of work. 

For removing these small risers and gates from the smaller 
castings we use a power-driven machine called a sprue cutter. 
The sprue cutter is, as the name implies, merely a moderately 
deep-throated shear, or press, with chisel-shaped jaws—which just 
meet in the closed position. Thus, in clipping risers, or gates the 
action is practically a pinching one, and the stub remaining on 
the casting tapers quite abruptly from the full size of the head or 
gate to a more or less blunt point. The stub is proportionally 
greater when using this method of removing heads, but the speed 
of the process and the relatively small size of the heads and gates 
that are put through it, makes it the cheapest of all to use. It has 
been determined that the cost of using this process is approxi- 
mately 35 per cent of the cost of burning work suited to this 
process, figuring costs per square inch of metal severed. The ad- 
vantages, as indicated heretofore, are briefly—-speed, economy, 
small amount of floor space required and adaptability. The dis- 
advantages, as compared to flogging are, relatively high cost for 
equipment, and the limitations as to its use. It can be readily 
appreciated that small heads in the center of a rangy job, could 
not be brought between the jaws of the machine, as the lack of 
depth in the throat would prevent proper positioning. 

The sprue cutter in use in our plant has a maximum jaw opening 
of 11% in., but is seldom used on any heads of that thickness except 
round ones, and then only if they are in favorable locations. It 
finds its chief use in removing heads and gates from the smaller 
types of castings, on which it is very efficient. 

There are two distinct processes of cold sawing heads on steel 
castings; high speed sawing and slow speed sawing. The 
former can be adapted to cut small sectioned work, about the size 
described for the sprue cutter, but tests have shown the latter to 
be the cheaper of the two. On larger work, of the type that might 
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be burned, we found the oxy-acetylene cutting torch to be the 
cheaper method. The smooth cut made by the saw probably would 
save in grinding sufficiently to make the total cost compare favor- 
ably with that of burning, in the cases of isolated, specific jobs 
of suitable designs. However, the miscellaneous nature of work 
going through a jobbing steel foundry requires that processes be 
sufficiently flexible to take care of almost everything. The lack of 
flexibility, the difficulty of rapidly and properly securing the work 
and the comparative slowness of production have prevented very 
general adoption of the high speed saw in steel foundries doing 
miscellaneous jobbing work. In foundries working with softer 
metals, the high speed saw finds much greater favor. 

The low speed saw is used in foundries making large “chunky” 
jobs and finds its chief application in sawing the risers from 
rolls, die blocks, ete., where the metal section to be cut runs from 
12 to 24 in. or more. For this class of work it is far superior to 
the cutting torch, as it gives a smooth, even cut practically to the 
required dimensions of the casting, and very little grinding or 
finishing is needed. 

In the case of either of the two sawing processes the investment 
required is quite high, the productive capacity is less than any of 
the other processes, and the necessity for rigging to clamp the 
work securely and accurately precludes the acceptance of either in 
a steel foundry doing a large amount of very miscellaneous work. 
It has been determined that the cost of cutting steel risers with 
the high speed saw is about 133 per cent of the cost of burning, 
on work adaptable to both processes. The smooth finish of the 
sawed casting in some cases might save enough in grinding to 
offset the added cost here—but the slowness of production is a very 
decided disadvantage not compensated for. 

While most of the methods mentioned are used to a greater or 
lesser extent in miscellaneous steel casting plants, the process that 
is most widely used irrespective of the weight and class of the prod- 
uct is oxy-acetylene cutting. From the inception of the oxy-acety- 
lene cutting process about 1901 to the present time the problem of 
severing metals by oxidation has received a great deal of atten- 
tion. Great progress has been made and the torches, regulators 
and safety devices in use today certainly reflect the mechanical 
progress of the first quarter of the twentieth century. 

Refinement of the equipment required for oxy-acetylene cutting 
has enabled the steel foundry to take advantage of the possibilities 
of the process to such an extent that production in many cases is 
dependent upon the cutting torch. This method of removing 
heads and gates has many advantages not possessed in the same 
degree by any of the other methods described. Perhaps the first 
and greatest asset is flexibility. 

The equipment required is sufficiently portable so that work 
can be done in any location in the shop. There is very little “set 
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up”’ time to be lost, as all that is required is for the cutter to move 
his tanks close to the work, uncoil his hose, open the regulators, 
light the torch and the job is started. The successful application 
of the process is not dependent upon design of the casting, location 
of the risers, nor within limits seldom exceeded in electric steel 
foundries on the size of the heads. The line to be followed by the 
cut can be irregular, curved, or straight without causing any 
trouble. The shape of the risers does not enter into the problem, 
nor does the material, unless it contains certain alloys that resist 
cutting. Considered from the standpoint of a single method that 
may be widely applied to jobs, the oxy-acetylene process is the most 
flexible and economical one available in the steel foundry as here- 
with indicated. Burning heads is economical, only when the sizes 
are such that flogging or cutting by the sprue cutter are undesira- 
ble. The main reason why oxy-acetylene cutting is more expen- 
sive than the other methods on comparable jobs is that on the 
smaller work the preheating time is such a large proportion of the 
total cutting time, the areas cut are so small and the time of cut- 
ting so short that the process suffers by direct comparison. Actu- 
ally, when properly utilized, and only then, the cutting torch is one 
of the cheapest methods to use. 

There are many refinements of foundry practice that must be 
carefully observed to obtain maximum cutting efficiency. Perhaps 
the most important of these is the cleaning before cutting. When 
a steel casting is “shaken out” of the mold more or less sand ad- 
heres to it. In some cases, and particularly around the “neck” of 
the larger heads, this sand is to a greater or lesser extent “burned 
in” to the metal. Sand is not combustible, and even when heated 
past its melting point seriously interferes with the combustion 
necessary to cut steel. Therefore in order to prevent difficulty in 
starting a cut, as well as to prevent the operator’s “losing” his cut, 
once started, or leaving a very rough irregular stub, this sand 
must be cleaned off as thoroughly as possible before an attempt 
is made to remove the riser. The customary way of removing 
this sand is either by sand blasting, or by using a blunt nose sand 
chisel. If the operation is properly performed, either way may 
be satisfactory. For some types of castings putting them through 
a tumbling barrel may be all right, but is not generally done. 

In any case, the sand must be thoroughly removed before the 
“head burner” attempts to remove the risers, and the effectiveness 
of this sand removing operation goes far in determining the satis- 
factoriness of the cut. This is gaged by its accuracy, that is, 
closeness to the casting, its evenness or smoothness, the speed and 
the efficiency of cutting. 

These factors are influenced not only by the cleanliness of the 
“neck”’ but also by several other details of practice. Among these 
is the matter of tip sizes and gas pressures. It is not practicable 
to have the “optimum” tips for all castings as the time required to 
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change tips would probably exceed the entire cutting time on 
much of the work. In order to exercise some control over tip 
sizes, it is much easier to segregate the castings. A convenient 
limit, which has proved practical under operating conditions is 
2 in. All castings with risers that are to be burnt off and the 
“necks” of which are not greater than 2 in. in thickness, are sent 
to one burner floor. Castings with larger risers are sent to an- 
other floor. This enables tip sizes to be used that are fairly well 
adapted to the work and permits of gas pressures that are not ex- 
cessive. With regard to tip sizes and gas pressures it may be of 
interest to know that the tips and pressures recommended by the 
equipment manufacturers for cutting steel do not apply very well 
in steel foundry practice due to the dissimilarity between a rough 
steel casting and a piece of smooth, clean rolled steel plate. 

It is attention to the small details of cutting practice that yields 
the large returns. It is realized that perhaps the greatest actual 
waste of gases comes when the operator is preheating, and opens 
the oxygen valve before the metal is hot enough to burn. Aside 
from that, the preheating operation itself, as far as removing the 
head is concerned, is practically, though unavoidably, a waste. 

In an effort to eliminate as much of this preheating time as 
possible an experiment was conducted in cutting 25 heads of each 
of three different shapes. The first was a round head 2%, in. in 
diameter, the second a square head with 4 in. radius on the cor- 
ners, and the third had square corners. Considering the first as a 
standard, the preheating time for the heads with the '4-in. radius 
was 81.5 per cent of that required for the round head; and for the 
square corner head, 50.8 per cent of the round head requirement. 
To express this differently, if we consider the cost for the square 
corner job as that resulting from the optimum practice, then for 
a head with 14-in. radius on the corners, a premium of 61 per cent 
is paid for preheating; and for a round head, an excess of 97 per 
cent is expended, above the actual requirements for the job with 
square corners. 

Efficient cutting depends very largely upon adequate super- 
vision. Given the best of torches, regulators, gases and instruc- 
tions, a cutter in a foundry can waste considerable gas, if he is at 
all careless. The tendency to use excessive pressures is a very 
strong one and the decrease in cutting time is the chief incentive. 
On a cut that was made satisfactorily with 45 lb. per square inch 
of oxygen and 414 lb. of acetylene, an oxygen pressure of 100 Ib. 
and an acetylene pressure of 514 lb. reduced the time required to 
51 per cent of that required when cutting with the lower pressures. 

This appears splendid from the production side of the fence, but 
look at the cost for a moment. In the case of the low pressure 
cut, the oxygen used was 56 per cent and the acetylene was 72 
per cent of the amount required by the high pressure test. The 
labor cost in the second case was 51.5 per cent of the first. To 
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summarize briefly, in saving 48.5 per cent of the time of a man 
paid 70c. an hour, the cost to make a cut increased 1314 per cent. 
Labor costs are approximately 20 to 25 per cent of cutting costs, 
so that any saving of time through the use of high gas pressures 
is decidedly poor economy. 

There is one phase of operations wherein labor saving is rela- 
tively important and that is in setting up production work for the 
cutting torch operator. By using a helper to take care of this 
part of the work, the operator’s lost time can be reduced to a very 
small percentage of that absolutely required when working alone. 
This is due to the fact that he loses no appreciable time between 
cuts. The helper can remove the heads after they are cut as well 
as set up new work, and the productive capabilities of the torch 
are much increased. In addition to these duties, if castings are 
not sufficiently cleaned prior to the time when they are to receive 
attention from the torch operator, the helper can complete the 
cleaning and thus save the burner’s time. 

Considering the whole question of removing risers and the 
methods for accomplishing this operation, we are confronted by 
one oustanding fact. While there are other processes than oxy- 
acetylene cutting that have advantages for more or less limited 
classes of work, we can in an emergency do anything with the 
torch that can be done by any of the other processes. 

In other words, the steel foundry of today has come to place 
great reliance on the cutting torch. The head burning floors are 
integral parts of any well ordered cleaning room, and the speed 
and economy of the method are well appreciated. Among the real 
assets of the torch, however, is its flexibility, which has extended 
its use until we find application for it throughout the shop. Cut- 
ting scrap to charging sizes for the furnace, fitting flasks, cutting 
spills and over-runs in the foundry, general repair, wrecking and 
construction work about the shop are only a few of the many uses 
the steel foundry has for the cutting torch. 

Although steel casting plants have in general been very quick 
to adopt this process, foundry cutting practice has not been de- 
veloped to the high state of perfection that prevails in steel fabri- 
“ating plants. While the process is even now essential to the 
steel castings industry, the application of it has by no means 
reached the apex. Almost every day there are instances where time 
and expense are saved through its use, and there are many cases: 
where things are accomplished without great trouble which would 
not even be attempted if the cutting torch were not available. 

At the present time the process is indispensable to the steel 
foundry—and the industry as a whole is greatly indebted to those 
who developed the process, as well as to those who have aided in 
the manufacturing, distributing and perfecting the performance 
of gases and equipment. 
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Welding and Cutting Equipment ~ 
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Any Welding Today 


Westinghouse offers you the Automa- 
tic Arc W lder—proved in service and 
supported by the Company's reputation 


for unsu rpassed electrical achievements. 


IME saved, better welds, a 

surprisingly low mainte- 
nance—the Auto-Arc quickly 
pays for itself. The mountain 
of welding work which con- 
fronts the hand welder becomes 
a mere mole-hill because a big 
part of it can now be done by 
the Auto-Arc. 


The Auto-Arc can be used 
wherever straight line produc- 
tion methods are employed by 
automotive plants, tank manu- 
facturers, boiler shops, pipe 
manufacturers, fabricators of 


stfuctural steel, electric railway 
shops and machine shops. 


Oakland and Pontiac rear axles 
are welded by Westinghouse 
Auto-Arc, the steel tanks manu- 
factured by the Duro Pump 
Manufacturing Company are 
welded by Auto-Arc, car wheel 
flanges are restored by Auto- 
Arc. Many routine jobs of 
welding can be done faster and 
cheaper by Auto-Arc. 

Let our nearest district office explain 
to you in detail how automatic arc 


welding can be made a cost-reducing 
part of your manufacturing processes 


Westinghouse Liectric & Manufacturing Company 


East Pittsburgh 


Sales Offices in 
the United Stare: and Foreign Cow 


All Principal Ci 


Pennsylvania 
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Oxygen, Hydrogen, Nitrogen, Acetylene, C. H. (Cutting Gas) 
Engineering Service: Installation of Complete Oxygen and Hydrogen 
Plants and Gas Distributing Systems 


Knowles Electrolytic Plants for Producing Hydrogen 
Knowles Patented Cells are safe, simple, easy to install, automatic, low 
in first cost and maintenance, and flexible in operation Can be fur- 
nished in any size up to 15,000 amperes. 
Hydrogen 99.9%. Oxygen 99.8% Pure. 

Cutting and Welding Equipment: EYEOSEE and INTERNATIONAL cut 
ting and welding torches, regulators, acetylene generators. The best 
built, most efficient and economical line made 

Supplies and Accessories: I. O. C. stud valves, patented packingless high- 
pressure valve, safe and easily operated. Complete line of supplies 
for Gas Plants and Welding Shops—oxygen testing sets, charging 
lines, goggles, asbestos g!oves and mats, welding rods and wire 
Write for Literature. 


INTERNATIONAL OXYGEN CO. 


American Pioneer Manufacturers of Oxygen 
Selling Agents: International. Acetylene Co. 
Newark, N. J. 


Plants at Newark, N. J.; Verona, Pa.; Toledo, Ohio 


INDUSTRIAL GASES Offices at New York and Londen, Eng. 
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SHAWINIGAN CARBIDE 


by the expert acetylene workers 
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ACETYLENE IN PORTABLE 
CYLINDERS FOR OXY-ACETYLENE 
WELDING AND CUTTING 


Do you understand our free loan cylinder plan? If not, 





we are glad to explain 


Supplied in the following size cylinders: 
10” x 30”—capacity 125 cu. ft. 
12” x 36°——-_ _“ oo 
12” x 44".— “ — 


Prompt and efficient service on any quantity through plants 
and warehouses and truck deliveries. 


Commercial Acetylene Supply Co., Inc. 
(Main Office) 80 Broadway, New York City, N. Y. 


BRANCHES: 
613 Trust Co. of Georgia Bldg., Atlanta, Ga. 
80 E. Jackson Boulevard, Chicago, Ill. 
553 Monadnock Bldg., San Francisco, Cal. 











Welding Rod 


3000 
WORKING WELDERS 


are kept busy full time 
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MANUFACTURED BY 


CHicaGco Steer & Wi rE Co 
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some more of this Wilson Rod!” 





The above is a Wilson Type S$ 
Single - Operator Motor - Driv- 
en Electric Welding Machine 

designed for both production 
and repair work, and adapted 
for use wherever power is 
available. Its capacity is 25 to 
300 amperes. Other Type S$ 
Machines include both single 
and two-operator units gas- 
oline-engine-driven, belt-driv- 
en and motor-driven — portable 
and stationary. Capacities: 25 
to 250 Amperes; 25 to 300 
Amperes; 25 to 600 Amperes. 


WILSON WELDER & METALS CO. INC., 


$¢ OU know we used a lot of our last supply on 


that propeller job. And every man in the 
‘hop wants to stick to Wilson Wire.” 


And why shouldn’t he? When a good welder knows he 
can get just the right grade (analysis) of Wilson Wire 
for any kind of metal he has to weld, and can depend 
on the perfect uniformity and flowing quality of every 
grade—no wonder he wants “some more of this Wilson 
rod”—and it pays to let him have it. 


After all, don’t you owe it to your men to let them have 
the right grade of wire for each kind of metal they 
weld—and perfect uniformity in every grade they use? 
That’s what Wilson Wire will give them. Each grade of 
Wilson runs uniform throughout—every rod is just like 
every other rod in any grade you select. And there’s a 
grade for practically every kind of metal—each grade 
designated by a color—hence, “Color-tipt.” 

The superiority of Wilson Wire is proved by its almost 
wniversal use wherever the strength of the weld is vital. 
For your industry, no matter what it is, there’s a grade 
best suited for your needs. 


We will gladly send you samples of Wilson “ Color-tipt” 
Welding Wire for any tests you care to make. Write 
us today, indicating the kind of metal you desire to weld. 


WILSON BLDG., HOBOKEN, NEW JERSEY 


WILSON 


WELDING MACHINES AND WELDING WIRE 




















How strong 
is an Oxwelded joint ?* 





r IS NOT so much a question of 

how strong a welded joint can be 

made. Engineers are more inter- 
ested in the strength of standard 
welded joints made under Linde pro- 
-edure control. 


One good indication of welded 
strength is the necessity of using the 
highest quality flange or fire box steel 
in making test welds. Ordinary mild 
steel will give way before the tensile 


limit of the welded joint is reached 


A series of welded pressure vessels 
made under procedure control were 
tested to destruction by the Bureau of 


Standards. It was found the single 


vee oxwelds made with high grade 


soft iron wire average 42,400 pounds 
per square inch at failure. Double vee 
oxwelds of the same material give 
way at 50,800 pounds. Welds made 
with modern high test rod average 
11,000 pounds more in both single 
and double vee weld 

To engineers familiar with the re- 
quirements of different kinds of 
construction, these figures should be 
convincing evidence of the reliability 
and strength of ox welded joints made 
under Linde procedure controls 

Data on all phases of this subject 
are available at our main office 


THE LINDE AIR PRODUCTS COMPANY 
Unat of Union Carbide and Cart vperats 

General Ofiice Carmde and Carbon Building 

W East 42d Street, New York 
37 PLANTS 107 WAREHOUSE 





OXYGEN 


® No. | of « series of advertisements on the engineering phases of « 


Engncering and Managemen 


sxy-acetylene welding and corrmng Send for the Dookier 


Phases of Orweided Constrection 
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“Strong as a welded joint” 


Such an expression is a tribute to the consistent strength 
of welded joints. 


In every industry men have come to realize that the 
tested welder can produce a joint that is reliable and strong 
In fact, it is an experience common to most engineers that 
the weld will often prove stronger than the metal itself 


In addition to their inherent strength, welded joints are 
easy and economical to produce. The maintenance is zero. 


And finally, welding by the oxy-acetylene process is the 
most flexible method of construction that has yet been 
developed. 






THE Prest-O-LITE COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
General Offices: Carbide and Carbon Building 
30 Bast 42d St., New York 


31 Plants—88 Warehouses 


22 years old and still growing 


Srest-O Lite 


DISSOLVED ACETYLENE 
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Oxweld’s 


Banner Year 


1926 was the biggest year in Oxweld’s history 
and Oxweld is proud of it. This means 
that the reputation established by Oxweld equip- 
ment during the last fourteen years is substantial. 


And in 1927 more people than ever before will 
buy Oxweld injector blowpipes, Oxweld regulators, 
Oxweld welding rods and fluxes. 


These increased sales demand increased service, 
Oxweld is to give increased service to greater num- 
bers than ever before—service that will help them 
use Oxweld equipment efficiently and economically. 


OXWELD ACETYLENE COMPANY 
Usd of Union Cartide and Corben Corporation 
CHICAGO LONG ISLAND CITY, N. Y. SAN FRANCISCO 
M42 Jasper Place Thompson Ave. and Orton Street 1050 Mission Street 


STOCKS IN 39 CITIES 








WELDING AND CUTTING APPARATUS 

















GENERAL ELECTRIC COMPANY 





JOURN 
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The Improved 
G-E Automatic 
Arc Welder 


Simpler Mechanically 
Simpler Electrically 
Smoother in Operation 
More Powerful 


Faster 
than any other known welding device! 
Plus—an amazingly quick response to Arc Changes. 


All contributing to a welder that raises automatic 
arc welding to new high levels. A written or 
phoned request to your nearest G-E office will 
bring full particulars. 

530-18C 


GENERAL ELECTRIC 


SCHENECTALD SALES OFFICES IN PRINCIPAL CITI 
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HE cast iron gear case“ A,” broken 

in three parts, offers a problem 
known to experienced welders. Ordi- 
nary welding methods would require 
a high fusion heat for such a job, and 
the resulting shrinkage of the casting 
would tend to pull the bearing holes 
out of alignment and make the cast- 
ing worthless. 


The repair, as actually made with 
Tobin Bronze by the oxy-acetylene 
process, is shown in “B.” It was ac- 
complished easily and quickly at a 
low red heat, without extensive pre- 
heating. Shrinkage was avoided, the 
parts were held in perfect alignment, 
and the weld was stronger than the 
original cast iron. 


THE AMERICAN 


Eee Difficult 
Cast Iron 


Welding Jobs 
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The cracked casing of the steam pump 
shown in “C” could hardly have been 
repaired so economically by any other 
means than Tobin Bronze Welding. 
The repair was made at a low red 
heat and the pump was restored to 
service promptly, in as good condition 
as ever, at a substantial saving in time 
and expense. 

The speed and accuracy made possi- 
ble by the elimination of extensive 
pre-heating make Tobin Bronze 
Welding the logical method for many 
production operations as well as for 
repairs. 

Tobin Bronze Welding Rods are made 
solely by The American Brass Com- 
pany and “TOBIN BRONZE” | 


stamped in the metal. 


BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
Offices and Agencies in Principal Cities 


Canadian Mill: Anaconda American Brass Ltd., 


New Toronto 


Ont. 


TOBIN BRONZE 


REG. US. PAT. OFF. 


WELDING RODS 
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welding 
at 


Now, while the 
year is young, 
consider your weld- 
ing problems carefully. 
The best man in your shop can- 
not make a perfect weld when 
the wire or electrodes used are 
not uniform or exactly fitted to 
the work to be done. 


Assure fewer spoiled jobs this 


) 


under any condition. 





PAG 


BOL e 


Welding Wire 


Write today for sample 







AX ey | 


year and time 
and money saved 
—by specifying 
Page. 
All Page Armco and Page Steel 
welding wire and electrodes are 
processed and shop tested for 
the work they are best suited to. 
All plainly marked for identifica- 
tion, thus eliminating guesswork. 
Test then I 


im your sho 


Plea 


ase ecify the xact type t > 
of welding the wire or electrodes will be ‘Dl ced te X 4 
You will not be obligated \/ 
. Soh ol , , * ~ y / 
PAGE STEEL AND WIRE COMPANY Y 
Bridgeport, Connecticut 
District Offices: Chicago, New York, Pittsburg! San Franeiaee 
An Associate Company of the American Chain ¢ I 


heorporated 


C 












a@i'/ 





and Electrodes 








a 
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yone 
ad ae C 
Bele vi ves hel | 


wf ont (a new list in each issue) 


ol re): “There is no limit to what can be done with 

; wP this machine. It will pay for itself on any 

2) job. If we did not have a welder, we would 
y} have to have a Lincoln at once.” 


* es #8 


“You will note by these two orders that this 
company has decided to come back to 
Lincoln welders after using two (————) 
welders in their plant.” 


4ny Lincoln office below * £ & 

will put you im touch 

with a user near you “It is impossible to state definitely the sav- 
whose experience covers ing effected by the use of the Lincoln 
many types of welders. welder, but we can conservatively state that 


Get his viewpoint based . : . . 
whetlenl in most instances we have redesigned certain 

on expe ce. . 
construction of the apparatus that has cut 


the cost in two, of that particular part of 
the work.” 


e. 
re” 


LN 


Branch ome § "The Lincoln Electric Co. 2.0" 


Baltimore 





Boston Milwaukee 
Buffalo Minneapo!l! 
Charlotte, N. C General Offices and Factory: ee 
~ 

Cincinnati Cleveland, Ohio Philadelphia 
Detroit Pittsburgh 

Des Moines The Lincoln Electric Co. of Canada, Ltd., Toronto-Montres! Rochester 
Grand Rapids European Representatives: Allen-Liversidge, Ltd., London St. “Louis 


Erclusive Agencies with Stock: 


Distributing agencies in all principal cities Ft. Worth, Texas Los Angeles 
New Orleans San Francise 
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SWEDOX 


WELDING RODS, WIRES and ELECTRODES 


A Grade for Every Purpose 
BRONZOX 








NONOX SWEDOX TENSKOTE 
LEKTROX SWEDOX DUCTKOTE BRONZKOTE 
CASTOX DUCTILOX TOBIN BRONZE 
ARC CARBOX NICKOX MANGANESE BRONZE 
GAS CARBOX RAILOX MONEL METAL 
VANOX 
STEELKOTE KROMOX TENSILOX 
LEKKOTE MANGANOX KROMKOTE 
CYLKOTE ALUMINOX NICKOTE 
MANKOTE DRAWN ALUMINUM VANKOTE 
RAILKOTE BRAZOX FLUXES 


SEND FOR TESTING SAMPLE 


We want every welder in the country—big or small—to be convinced of 
the specialized superiorities of SWEDOX products. We know that a trial 
will convince you. Hence the free offer. Try SWEDOX on your next 





welding job at our expense. 
CHICAGO, ILL. 
aan ta, DETROIT, MICH. 
Bivd. Gxttrol Bieel &e Vite (ompany 5001 Bellevue Ave. 
Phone: Phone: 
LaFayette 8500 Lincoln 6780 
"We Ship the Same Dag” 











For Production 
Electric Welding 
Machines ARC 





Gibb Welding Machines Company 
Bay City, Michigan 


New York—Philadelphia—Cleveland—C incinnati—Detroit—Buffalo 
Chicago— St. Louis—Los Angeles — Toronto — Montreal 
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-Roebling- 


Welding Wire gives satisfactory service and demon- 
strates its efficiency and reliability. Exacting tests 
have proven that it possesses those qualities essential 
to good welding. Be sure your bundles bear this tag. 

















HOLLUP ELECTRODES 


“ARE SO MUCH SUPERIOR” 


Read what one of our distributors says: 


“The —————- ————— Company has again signed up for 
Wanamaker No. 3 Electrodes for the year 1927. Mr. - , 
the Superintendent, states that of all the rods they have used 
in the past this is so much superior that he feels grateful to 
Hollup Corporation and ourselves for causing him to adopt 
this line.” 


Wanamaker Coated Electrodes 
Rex Processed Bare Electrodes I 


Write for Samples 


C. H. HOLLUP CORPORATION 


3333 W. 48th Place Chicago, Hlinois 
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PIPL P IDI) 


For heavy welding operations 


in all fields 


Railroad Industrial Marine 





METAL & THERMIT CORPORATION 
120 Broadway, New York 


Pittsburgh Chicago Boston S. San Francisco Toronto 
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Why Experiment? 


Torches INCE the infancy . poe industry, 
expert engineers and skilled work- 
Regulators men have maintained the predomi- 
Generators nance of Milburn Equipment. 
Compressors Its acceptance as standard equip- 
Manifolds ment an large a railroads 
an yovernment epartments the 
Preheaters world over exemplifies Milburn leader- 
Paint Sprays ship. 
Carbide Lights THE ALEXANDER MILBURN Co. 











With a welding current range of 75 to 450 amperes, UNA Welders 
are equally satisfactory from the welding of the thinnest metal sections 


to the heaviest structural steels and castings. Either the metal are or 


earbon are process may be used with these welders. 
UNA WELDING AND BONDING COMPANY 
CLEVELAND, OHIO 


Welding Processes A.C.-D.C. Welders 
Welding Rods Welding Supplies 
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An Airco-Davis-Bournonville 


Welding Torch 
Style 7700 





This Welding 

Torch com- ' Combining all Essentials of Efficiency 
bines the fac- , Including Low Initial Cost 
tors that estab- Economical Operating Cost and 
lished abd Small Maintenance Cost 
maintained the 

high reputation of 

Davis- Bournonvilie 

Torches from the be- 

ginning of Oxyacety- 

lene practice, with 





many new features of 
appreciable advantage 
and economy to the 
welder. 


Manufactured in two 

sizes, with 4-in.. 6-in., 

9.in., and 16-in. exten- 

sion tubes and welding 

tips from No. 1 to No. 12, 
graduated from 21/2 cu, ft. to 
128 eu. ft. acetylene capacity 
per hour. 


AIR REDUCTION SALES CO. 


Manafacturer af Airco Oxygen——Alreo Acetylene, Calorcns 
Airco-National-Carbide 
Airce-Darvie-Bournonville Welding and Cutting 
Apparatus and Supplies 
18 District Sales Offices 54 Plants 96 Distributing Points 


Home Office: 342 Madison Avenue, New York, N. Y. 
= 














